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Knot 
Security 


The exact degree of surface traction 


essential for firm knots that hold securely 

under all circumstances is provided by the D&G 

matte finish. ¢ This surfacing process, a result of 
comprehensive research, produces a uniform finish 

of satin smoothness without the high glaze conducive 

to knot-slippage. 

DAVIS & GECK, INC. D&G Sutures BROOKLYN, NEW YORK 
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“THIS ONE THING WE DO’ 


SINCE 1909 — Surgical Sutures Exclusively 


pe j < 
cs 
Von. Us, | 
Caz, — ~of 


DAVIS & GECK SUTURES 


Claustro-thermal Catgut 


POSSESSES all the qualities essential to 
proper function and is adaptable to all 
conditions and technics. Tubes may be boil- 
ed or autoclaved or treated germicidally 
for asepticization of their outer surfaces. 

This catgut offers the additional safety 
factor of CLAUSTRO-THERMAL’* sterilization 
—an exclusive D&G process wherein heat, 
at temperatures lethal to the most resis- 


tant spores and organisms, is applied after 
the suture is hermetically sealed in its 
glass tube and thus fully protected. 

Being completely stable the suture is un- 
affected by age, climate, light or by the 
reboiling or autoclaving of unused tubes. 
Its hydroscopicity makes flexibility easily 
regulated to meet individual preferences 
or specific requirements. 


Thermo-flex Catgut 


FLEXIBILITY is the feature of this catgut 
— the maximum flexibility practical with- 
out sacrifice of other equally essential 
characteristics. Ready for use as it comes 
from the tubes, it requires no moistening 
or special preparation. 

Though of the non-boilable type, there 
is no compromise in sterility. It is steri- 
lized by heat at temperatures exceeding 


the most rigid bacteriologic requirements. 

Its moisture content is normal and there- 
fore it lacks the tendency towards pro- 
gressive deterioration in strength typical 
of water-logged catgut. It is unaffected 
by age, climate, or light. 

D&G THERMO-FLEX* catgut represents 
that fine balance of qualities so vital to 
correct function and utmost dependability. 


Fin>-gauge Catgut 


UNPRECEDENTED in its smallness of 
diameter this material is comparable in 
size to fine silk, yet it provides the distinct 
advantage of absorbability. Moreover, it 
may be used freely without special technics 
or sacrifice of operating time. Exception- 


al strength and resistance to absorption 
make it applicable to a wide range of pro- 
cedures, facilitating accurate apposition 
and providing prolonged retention with 
marked reduction in trauma. Available in 
both boilable and non-boilable varieties. 


Thyroid 
Plastic 
Circumcision 


Intestinal 
Cleft Palate 


AA \1\4 


DAVIS & GECK SUTURES WITH ATRAUMATIC NEEDLES 
FOR SPECIFIC PROCEDURES 


Tonsil Eye 


Nerve 
Ureteral 


A LIST OF SIZES, LENGTHS, SUTURE-NEEDLE COMBINATIONS AND PRICES 
WILL BE SENT ON REQUEST 


Harelip 
Artery Obstetrical 


Renal 


*D&G Registered Trade Mark 
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‘Lhe Rationale of Suture Use 


BRIEF DISCUSSIONS BASED ON REPORTS OF CURRENT 


RESEARCH AND CLINICAL OBSERVATION 


The Use of Sutures in the 


Subcutaneous Fat: 


THE PROBLEM of obtaining optimal 
healing of the subcutaneous fat has 
always taxed the ingenuity of surgeons. 

Subcutaneous fat is easily damaged. 
Evidences of this damage can be seen 
when the wound is irrigated with sa- 
line. In incised wounds, for example, 
droplets of fat float on the irrigating 
fluid and tags of fat may be seen de- 
tached irom an adequate blood supply. 

In some individuals the fat layer may 
be several inches thick, permitting the 
formation of dead space, while in 
others it may be entirely absent, allow- 
ing the skin edges to roll under. 

Within fat there is a thin layer of 
subcutaneous connective tissue which 
should be sutured whenever possible. 
Its repair provides extra strength for 
the wound and aids in maintaining 
hemostasis. This layer is usually hidden 
in the fat where it can only be located 
by means of forceps. It lies immedi- 
ately subjacent to the skin when the 
subcutaneous fat is esent. 

In general, two plans have been 
adopted to obliterate dead space with- 
out damaging the fat. Either tension 
sutures are employed or the subcutane- 


ous connective tissue layer is approxi- 
mated with very fine sutures. 

The former plan is usually employed 
when the subcutaneous fat is very 
thick. When the subcutaneous fat is 
meager in amount, the connective tis- 
sue layer may be included in the bite of 
the skin suture. In all other circum- 
stances separate suturing of the con- 
nective tissue layer is usually employed. 

If the buried suture causes damage 
to fat, exudation and induration take 
place during the healing process. Sizes 
larger than No. 00 cause these changes 
plus tenderness and a discharge of 
clear fluid from the wound on the sev- 
enth to the tenth day of healing. The 
frequency of this complication with 
the larger sizes of buried sutures un- 
doubtedly is the reason why some pre- 
fer to use tension sutures instead. How- 
ever, when sizes No. 0000 or No. 00000 
are employed as interrupted buried 
sutures in the subcutaneous fat, excel- 
lent healing is obtained. These sizes 
cause only minimal damage to the fat, 
yet they satisfactorily obliterate dead 
space and provide additional strength 
for the wound. 


Discussions of thirteen subjects in this series on Suture Use have been published. 
Reprints (including the above) and a bibliography will be sent on request. 


Davis & Grck, Inc., Brooklyn, N. Y. 
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In the Preoperative Management 


of THYROID DISEASE 


MEND'S Solution presents a close 

-approach to ideal medication. It is 
virtually nontoxic, and in adequate 
dosage is well tolerated. 


Even iodine-sensitive patients, or 
those from whom Lugol's solution or the 
iodides had to be withdrawn because 
of reactions, do well on Amend’s Solu- 
tion, experience no further sign of in- 
toxication. 


This greater safety of Amend’s Solu- 
tion is due to its complex iodoprotein 
molecule which breaks down slowly 
and is absorbed gradually, in a sus- 


tained, even manner. Thus it avoids the 
rapid absorption of the iodides and the 
resultant stormy fluctuation in tissue 
iodine levels held responsible for iodine 
intoxication. 


Amend’'s Solution is a stable, aque- 
ous (1.21%) solution of resublimed 
iodine, largely in organic form; it con- 
tains no glycerin or alcohol. Available 
in 2-ounce bottles through all phar- 
macies. 


THOS. LEEMING & CO., INC. 


101 West 31st ST. New York, N. Y. 
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or symbol of distinguished 


from the Winthrop flagstaff. = 


oc BASAL 


ASAL anesthesia produced by the rectal instil- 
lation of a solution of Avertin with Amylene 
Hydrate generally lasts for two hours or more... 
With a relatively small dose of a supplemental 
anesthetic satisfactory muscular relaxation may be 
secured for a prolonged period . . . General anes- 
thesia is usually maintained on a relatively high 


oxygen intake. 


Avertin with Amylene Hydrate is supplied in bottles of 25 cc. and 
100 cc., each 1 cc. containing 1 Gm. of Avertin and 0.5 Gm. of 
amylene hydrate. 


Trademark Reg. U. S. Pat. Off. &6 Canada 


Brand of TRIBROMETHANOL 


WITH AMYLENE HYDRATE 


This cherished 


service to our Country waves ill 


WINTHROP cyemica company, INC. 


iz: Pharmaceuticals of merit for the physician 
NEW YORK, N. Y. WINDSOR, ONT. 
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General Information 


does not hold itself responsible for any 

statements made or opinions expressed 
by any contributor in any article published 
in its columns. 

Articles are accep:eu for publication with 
the understanding that they are original con- 
tributions never previously published. All 
manuscripts are subject to editorial modifi- 
cation, and upon acceptance become the 
property of THE AMERICAN JOURNAL OF 
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A reasonable number of illustrations are 
supplied free of cost; special arrangements 
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for excess illustrations and elaborate tables. 

Reprints are furnished on order. Prices 
are quoted when articles are in page form. 

Material published in THE AMERICAN 
JOURNAL OF SURGERY is copyrighted and may 
not be reproduced without permission of the 
publishers. 

Change of address must reach us by the 
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and good margins. The original should be 
sent to the editor and a carbon copy retained 
by the author. 


Illustrations. Illustrations must be in the 
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mation in the order indicated: Name of 
author with initials; title of article; name of 
periodical; volume, page and year. The 
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Am. J. Surg., 25: 446, 1937. 
The author should always place his full address on 
his manuscript. 
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READY AT ALL TIMES TO SAVE YOUR TIME 


last, no needles need be threaded and no 
needle-holders are employed. The instru- 
ment measures a desired length of material, 


EPLETION Of hospital personnel has 
become such a critical problem that 
strict economy of time is a major concern to 


all civilian surgeons. 


The Singer Surgical Stitching Instrument 


has proven clinically that it saves time, labor 
and material while it effects more rapid and 


makes the complete stitch, and then cuts 
the supply thread. Many new interrupted ~ 
and continuous sutures to improve technique 
and hasten repair are made available to 
surgeons. A descriptive brochure will be 


complete closure. From the first stitch to the sent on request. 


INSTRUMENT 


The Singer Surgical Stitching Instrument 
is light and well-balanced. Since all ; 
parts are rust-proofit may be sterilized 
as a unit. After it is quickly taken apart | 
for cleaning it may be reassembled in | 
one minute. 


SINGER SEWING MACHINE COMPANY - 149 BROADWAY, NEW YORK, N.Y. 


| Sangical Stitching 
(ey 


MINIMIZE 
POSTOPERATIVE DISTRESS 


The routine use of Prostigmin Methylsulfate ‘Roche,’ 1:4000 provides 


a convenient and effective means of preventing postoperative abdominal distention and 


urinary retention. Since many hospital staffs have been drastically reduced, every precaution 
which can be taken to obviate troublesome postoperative procedures is of major importance. 
Any measure that affords smoother convalescence for the patient and reduces the work of the 
staff, is a doubly valuable expedient. To minimize discomfort due to abdominal or bladder 
atony inject 1 cc of Prostigmin (1:4000 solution) intramuscularly immediately after opera- 
tion. Follow with 5 similar 1-cc injections at 2-hour intervals. Additional injections may be 


given if necessary. HorrmMaNN - La Rocue, Inc. RocHe Park NutLey NEw JERSEY. 


PROSTIGMIN “Aache’ 
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Dependable as MALLINCKRODT 


Instrument Nurse ANESTHETICS 
AND 


ANALGESICS 


No purer or more uniform anes- 
thetics and analgesics are obtainable 
than those that bear the Mallinckrodt 
label. In the full realization that life 
may depend upon them, Mallinckrodt 
anesthetics and analgesics are manu- 
factured with the utmost care and 
analysed by the most accurate known 
analytical methods. The goal is the 
ultimate in uniformity, stability and 


efficiency. 


MALLINCKRODT ETHER for Vnestheosla 


Mallinckrodt Paraldehyde U.S.P. XI | 


Mallinckredt Procaine 
Hydrochloride U.S.P. XII 


Mallinckrodt Cyclopropane* 
U.S.P. XI! 


Mallinckrodt Chloroform Purified 
for Anesthesia 


\ Mallinckrodt Barbiturates 


offices of the Puritan Compressed 


\ *Cyclopropane (Mallinckrodt) may 
; . ww also be obtained through the various 
Gas Corporation of Kansas City. 


MALLINCKRODT CHEMICAL WORKS 


Mallinckrodt St., St. Louis, Mo. © 74 Gold St., New York, N.Y. MeLinctoods 


CHICAGO PHILADELPHIA MONTREAL LOS ANGELES WAN 


16 SERVICE £O CHEMICAL USERS 
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FOR Alt ESSENTIAL ‘SERV - 


] PRODUCTION OF 
PARENTERAL FLUIDS 


COLLECTION OF 
WHOLE BLOOD 


OF 
HUMAN BLOOD PLASMA 


FENWAL SYSTEM’ 


offers the utmost in safety, maximum con- 
venience and simplicity, marked economy. 


leek. 


*An approved i t for h 


participating in the OCD program. 


Fenwal Containers, Tel | and 
Telovac closures are REUSABLE. 


Describes in detail the operation ad 
and care of equipment - formulae - 
suggested technics for preparation, 
processing, storing and administra- 


tion, 
SEND FOR YOUR COPY TODAY 


MACALASTER BICKNELL COMPANY 


243 BROADWAY CAMBRIDGE, MASSACHUSETTS 
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There are many sound reasons 


for the excellence of 


ARMOUR 
LIVER 
PREPARATIONS 


E Armour Laboratories has _ stituents of the fresh liver. Often as little as two hours 
available the world’s largest elapse from the time the animal is on the killing floor till 
supply of fresh raw material. In the preparation of ARMOUR _ the first process is instituted. 
LIVER LIQUID (PARENTERAL), and ARMOUR SOLU- Armour scientists and technicians are skilled in judging, 
TION LIVER EXTRACT (ORAL), only the livers of young, handling and processing of animal products—their equip- 
healthy, actively growing animals are carefully selected and ment is the finest available. Every batch of finished product 
employed. The utmost skill and care are exercised during the is tested for hemopoietic potency according to approved 
processing to preserve the blood regenerating active con- methods on actual pernicious anemia patients in relapse. 


Have confidence in the preparation 


LIVER LIQUID PARENTERAL 
a you prescribe—specify ‘ARMOUR 


4 U. S. P. Units (Injectable) per cc. in 1 cc., 5 cc., 
and 10 cc., rubber-capped vials. A preparation 
retaining the secondary hemopoietic factors and 
most of the vitamin content of the liver. 


15 U. S. P. Units (Injectable) per cc. in 1 cc., 5 cc., and 10 
cc. rubber-capped vials. A more highly refined and concentrated 
preparation for massive dosage. 

SOLUTION LIVER EXTRACT—ORAL 

45 ce. equal ] U.S.P. Unit (Oral) 

A readily assimilable and therapeutically effective preparation 
for use when the oral route is indicated or preferred. 


THE ARMOUR LABORATORIES + CHICAGO, ILL. 


Headquarters for Medicinals of Animal Origin 


, * * * * * * 


@ The sulfonamides are among the 
preparations which may depress leuko- 
cyte production of the bone marrow. 
The resultant leukopenia or agranulo- 
cytosis may nullify the good results of 
the chemotherapy. Leukocytic deterior- 
ation will be heralded frequently by 
such clinical signs as poor color, rest- 
lessness, migrating pains. When a check 
of the white cells confirms the suspicion 
that leukopenia or agranulocytosis is 
developing, the sulfonamide should be 
discontinued at once and leukocyte 
production stimulated. 

The effectiveness of ARMOUR YEL- 
LOW BONE MARROW CONCEN “RATE 


in promoting white blood cell forma- 
tion has been observed in both severe 
acute cases and milder chronic cases 
of granulocytopenia. Clinical improve- 
ment in such cases is immediately ap- 
parent in a general brightening of the 
patient, and soon afterwards the blood 
studies reveal progressive increase in 
the granular leukocytes. 


Dosage: In severe cases, one teaspoon- 
ful every four hours until satisfactory re- 
sponse is noted—then reduce accordingly. 
May be administered mixed with ice cream, 


. malted milk, or tomato juice. For milder 


cases it is also available in four minim 
gelatin glanules, 2 or 3 glanules t. i. d. 


Have confidence in the preparation you prescribe. Specify 


“ARMOUR” whenever 
prescribing medicinals 
of animal origin 


THE ARMOUR LABORATORIES 
CHICAGO, ILLINOIS 


@ The Armour Laboratories is a very logical source of sup- 
ply for endocrine preparations of potency, uniformity, 
effectiveness. 

There are several reasons for this. In the first place, the 
Armour Laboratories has at its doors the world’s largest 
supply of fresh endocrine materials . . . which enables a 
strict selection . . . a prompt processing to preserve potency 
and uniformity to the fullest possible degree. 

In the second place the staff, the equipment, and the 


experience of the Armour Laboratories has been centered for 
some decades on the preparation of medicinals of animal 
origin. In a very real sense, the Armour Laboratories is a 
specialist in preparing such medicinals. 

These are factors to consider whenever you prescribe 
endocrine therapy. The name Armour on an endocrine 
medicinal is your assurance of experience and skill, as well 
as of potency and dependability. The name Armour on your 
prescriptions will assure your patients of potent medicinals. 


THE ARMOUR LABORATORIES 
Chicago, IIlinois 


When “Sulfa” Drugs are given 
2) LEUKOCYTES 
: 
r 


BONE MARROW 


Eryrwro® 


PRIMITIVE 


CIRCULATING BLOOD 


In Pernicious Anemia 


Restore Normal Erythropoiesis 


| ewer of the 
blood picture is the 
criterion of effectiveness 
in the liver therapy of pernicious 
anemia and other macrocytic 
anemias. And this improvement 
must be qualitative as well as 
quantitative. Once the blood is 
restored to normal, clinical “‘bright- 
ening up” soon follows. 
It is apparent also that the effec- 


tiveness of liver therapy depends 
upon the hemopoietic principle or 

rinciples contained within the 
fiver itself. For in the absence of 
adequate amounts of “‘hemopoi- 
etic principles’’red cell maturation 
is abnormal or incomplete. That is 
why pernicious anemia is, in fact, 
coming more and more to be re- 
garded as a deficiency disease— 
involving a deficiency of the hem- 


Facts about 


for the Surgeon 


opoietic principle. 

For these reasons it is important 
to make certain that the liver 
preparations you prescribe or ad- 
minister are therapeutically potent 
and uniform. ARMOUR LIVER PREP- 
ARATIONS have earned an outstand- 
ing reputation for potency and 
uniformity. It is sound practice 
to always specify “ARMOUR” LIVER | 
PREPARATIONS. 


ARMOUR LABORATORIES MEDICINALS 


Liver Preparations Armour... Yellow Bone Marrow Armour 
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Skilled Hands 
that have lost their 
precision! 


Prevent Progression of Neural Involvement 


in Pernicious Anemia 


OST authorities are agreed that 

adequate and effective main- 
tenance therapy is essential to prevent the 
development or progression of neurologic 
manifestations in pernicious anemia. Such 
symptoms as tingling sensations, loss of pre- 
cision in movements, stumbling, etc., may 
be the initial complaints leading to the dis- 
covery of the anemia; or they may develop 
later in the disease. In any event, if the anemia 
is not treated adequately, the neural involve- 
ment may become progressively distressing 
and incapacitating. 

That is why it is necessary to guard against 
the use of liver preparations of questionable 
potency. That is why it is important to make 
certain that the liver preparation you pre- 
scribe is therapeutically effective. 

You can rely on the labeled potency, activity 
and standardization of Armour Liver Prepara- 
tions. The name Armour on your prescription 
will insure for your patient a medicinal of 
the highest quality. 
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In the new Picker X-Ray Acces- 
sory and Supply Catalogue are 
illustrated and described many 
accessories employed in both med- 
ical and industrial radiography. 
Innumerable replacement supplies 
for your entire x-ray department 
will be found in this comprehensive 
catalogue. 


As we had anticipated, a significant 
number of our sales and service 
personnel is now in the Armed 
forces. Travel restrictions 
are adding to the problem 
of personalized service. 


You will want 
this New 
X-ray Supply 
Catalogue! 


We urgently suggest that whenever 
possible, you refer to this extremely 
useful X-Ray Accessory Catalogue 
and order your supplies by mail, 
wire or phone. Every effort will be 
made to fulfill your requirements 
with promptness and pre- 
cision. Write for « copy 
of the catalogue— now! 


PICKER X-RAY CORPORATION 


300 FOURTH AVENUE, NEW YORK, N. Y. 
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NEKNATEL SURGICAL SILK 


RENUMBERED 


DIAMETER, TENSILE STRENGTH AND QUALITY REMAIN AS ALWAYS 


Deknatel Surgical Silk sizes are being renumbered in accordance with 
U.S.P. XII specifications standardizing surgical silk sizes. 


When Deknatel originated braided and treated silk sutures, a scale of 
sizes was adopted to meet every surgical need. Fortunately these sizes 
have been retained practically without change in the new U.S.P. speci- 
fications so that orders can be filled whether the new U.S.P. XII num- 
bers or former Deknatel size numbers are specified. Users, however, 
should begin using the new U.S.P. size numbers as soon as possible. 


CHART OF NEW STANDARDIZED SIZES FOR DEKNATEL SILK SUTURES 
DIAMETER 
SPECIFY DEKNATEL 6-0 WHEN YOU DESIRE FORMER SIZE A 0.002 0.004 
DEKNATEL 2-0 0-010 0.013 
DEKNATEL 1 0.016 0.019 
DEKNATEL 5 0.028 0.032 
' THESE NEW SIZE NUMBERS WILL REPLACE THE DEKNATEL SIZE NUMBERS 
ON SPOOLS AND PACKAGES OF SURGICAL SILK IN THE NEAR FUTURE. bd 


DERNATEL 


The Original Moisture and Serum Proof Silk Suture 


Non-capillary ... non-oxidizing ... non-slipping ... non-kinking ... braided from selected pure 
thrown silk ... braided by a process which gives extra tensile strength . . . moisture and serumproof 
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FIRST AWARD AUGUST 10, 1942 
SECOND AWARD FEBRUARY 6, 1943 


ee management of this company 
feels highly honored that the untir- 
ing, efficieat and patriotic services of the 
men and women of the Sklar organiza- 
tion have, for the second time, earned the 
coveted Army-Navy Production Award 
for continued meritorious services in the 
production of surgical instruments for 
use of our nation’s armed forces. 


The unstinted and skillful efforts of 
these men and women are directly 
responsible for the high production re- 
cords which have brought this added 
distinction to the company and its 
employees. The management of the 
company is pleased to acknowledge 
this continued proof of loyalty and 
patriotism. 


J. SKLAR MANUFACTURING CO. 
LONG ISLAND CITY, N. Y. 
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or MILLRACE | 


ROUGH the cutting edge of his 
surgical blade must flow all the 
operator's skill—either with bottleneck 
difficulty . . . or with the freedom and 
controlled power of a millrace. 
Crescent blades help transmit high 
surgical potential into brilliant surgical 
achievement, since— 


First—The cutting edge is ground 
on a longer, more acute bevel— 
for sharpness. 

Second— One-third more of the 
finest steel is built into every ae 
—for rigidity. 


Third—This weight is distributed 
evenly, without thinning do 
the back—for balance 


With this extra degree 
ance, and sharpness 
the surgeon's mind co 
with sure confidence in 
to keep unfaltering py 
Your surgical deg 
liberal samples of thes 
... or write to 


CRESCENT SURGICA 


THE MASTER 
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CUMCEA INFECTION 
HEALING 


and Miscellaneous Wounds 
Whites 
VITAMIN A and D OINTMENT 


In Burns 


1. Hand of 54-year- 


old male, revealing 
second degree burns 
sustained in oil burner 
explosion. 


> 


2. Same hand 10 days 
later, showing rapid 
healing as a result of 
daily treatment with 
White’s Vitamin A 
and D Ointment; 
complete restoration 
of function. 


(Both photographs 


are unretouched) 


OPICAL application of the vitamins 
A and D in cutaneous burns, varicose 
ulcers, skin ulcerations following x-ray 
therapy, slow-healing postoperative 
wounds, crushing and avulsive injuries is 
widely recommended as a superior proce- 
dure for stimulating wound repair. 
White’s Vitamin A and D Ointment 
provides these vitamins, derived from fish 
liver oils, in the ratio found in cod 
liver oil. By reducing infection, 
promoting healthy granulation 


Whtteds Prese 


and early epithelization, it permits the 
patient to return to activity with a min- 
imum of lost time and a maximum free- 
dom from contractures. 


Prepared in a suitable lanolin-petrola- 
tum base, White’s Vitamin A and D Oint- 
ment possesses a pleasant odor, is free 
from excessive oiliness. In four con- 
venient sizes: 1.5 oz. tubes, 8 oz. and 16 

oz. jars, 5 lb. containers. Ethi- 
cally promoted, of course. White 
Laboratories, Inc., Newark, N. J. 


N wetamins 
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Che one reliable 
age-old sMandard 


In comment based on twenty-five thousand personally admin- 
| istered anesthesias, Romberger! states: ‘“Time and space do 
not permit the expansion of this thesis upon the wonders and 
| marvels of ether. In use one hundred years, administered by 
| experts and tyros alike many millions of times, susceptible to 
| a hundred and one adaptations and combinations, flexible 
| almost beyond imagination in the hands of those experienced, 
it remains and probably will remain for many years to come 
| our most universally useful agent. It is the one reliable age-old 
standard by which all other agents, methods, and results are 
judged.” 

From this statement—and from those of other leaders in 
the field of anesthesia—it may be concluded that ether is 
probably the world’s safest—most adaptable—most widely 
used anesthetic agent. 

Dr. E. R. Squibb pioneered in the production of anesthetic 
ether nearly a century ago. Since its inception the House of 
Squibb has followed his policy of making only one quality of 
ether—for anesthesia. Squibb Ether is the only ether packaged 
in copper-lined containers to prevent formation of undesirable 
toxic substances. 

Squibb Ether is used in over 85% of American hospitals— 
in millions of cases every year. Such widespread use is evi- 
dence of the confidence which surgeons and anesthetists have 
in the ability of Squibb Ether to produce safe, satisfactory 
anesthesia. 


1Romberger, Floyd, T.: J. Indiana S. M. A. 35:613 (Nov.) 1942. 


For literature address Anesthetic Division, 


_R. Squibb & Sons, 745 Fifth Ave., N. Y. 


SQUIBB ETHER 


MADE, TESTED AND PACKAGED ONLY IN THE SQUIBB LABORATORIES 


| 
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ons 
ALLANTOMIDE _ 


TMENT 


@ Aliantoriide* is a combination of allan- 
toin 2% with sulfanilamide 10% in a grease- 
less, hydrophilic base. It combines the 
latest scientific knowledge for the control of 
infection and stimulation of tissue growth. 
Available in one ounce, four ounce, one 
and five pound jars. Write The National 
Drug Company, Dept. B, Philadelphia, Pa. 
for information and a clinical sample. 


BIOLOGICALS, BIOCHEMICALS, PHARMACEUTICALS FOR THE MEDICAL PROFESSION 


National [rug Company 


15 
(GREASELESS” HYDROPHILIC BASE) Ls 
THE provuct 
FOR THE TREATMENT OF INFECTIONS: 
10 POINTS WOUNDS: auRNS ANDO YLCERS 
Helps control and prevent infection or — 
reinfection in wounds: yseful in First Aid. 

penetrates readily 10 infected area where the 

pacteria can be inhibited py the 

Allantoin chemically debrides necrotic 

Allantoin stimulates cell growth. 
Ease of application eliminates damage to deli- 
cate tissue- 
Absence of caking obviates the need of fre- 
quent redressing- 
Alleviates pain by exclusion of airfrom denuded 
2 surfaces: and decreases loss of pody {\uids- 
provides a semi-fvid covering over wound oF 
burn, allowing jninhibited motion. 
hi Rapid rate of healing minimizes scars and 
contractures: 
An elegant sparmaceuticel compatible with the 
pody fluids: no staining of tissues or clothing- 
*Reg. U.S. Pat.O 
» Pat. Off 
(FIO) ta 


HAT SURFACE TENSI 
MEANS TO A GERMICI 


An antiseptic with high surface tension does not enter skin crevices 
freely; therefore, its anti-bacterial action is limited to those organ- 
isms which are in readily accessible places. 

The low surface tension of Ceepryn, however, enables it to flow 


freely into minute hiding places of bacterial organisms. 


Another advantage of the low surface tension of Ceepryn is the 
ability of the antiseptic to penetrate readily the wall of the bacterial 
cell, which greatly steps up its germicidal action. 

Moreover, the powerful detergent action of Ceepryn is valuable 
for its cleansing effect during antisepsis, and its ability to loosen 
and remove dead tissue cells, 


Brand of Cetylpyridinium Chloride 


DIVERSIFIED ANTISEPTIC RANGE OF CEEPRYN 


Ceepryn is non-selective in its range of antiseptic activity. It is 
powerfully destructive to a very large number of species of bacteria 
and fungi. 


Trade Mark “Ceepryn”’ Reg. U. S. Pat. Off. 
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Germicide which does not lower 
surface tension is slower to diffuse 
through cell wall. Molecules of ger- 
micide are distributed uniformly 
throughout the solution. 


09299 9 


OO a go 
46800" 


Ceepryn lowers surface tension, there- 
fore diffuses through cell wall quicker. 
Molecules become concentrated 
about cell wall through adsorption, 
giving greater germicidal action. 


CEEPRYN IS SAFE TO USE 


Clinical and pharmacological studies have demonstrated the safety 
of Ceepryn and its lack of tissue toxicity. It permits normal healing 


while preventing and controlling infection. 


Ceepryn is offered in three forms, 
all reasonably priced: 


Ceepryn Aqueous Solution 1:1000 
—pints and gallons 


Ceepryn Tincture 1:200 
—4 oz., pints and gallons 


Ceepryn Tincture 1:500 
—4 oz., pints and gallons 


Write for sample and descriptive 
brochure. 


CEEPRYN 


MERRELL 


S. MERRELL COMPANY « CINCINNATI « U. 8. A. 
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DEAD BACTERIA 
oven 


Pharmaceutical Division 


WALLACE & THERMAN PRODUCTS, INC. 


Belleville, N. J. 


PAT. OFF- 
BRAND OF 
cHLOROAZODIN: U.S.P- xi 
FOR 
TOPICAL APPLICATION TO 
| {NFECTED WOUNDS 
EFFECTIVE 
Write for comprehensive literature 
and sample of this unique 
chlorine pactericide 
cay 
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TECHNIC OF 


LIPIODOL INSTILLATION 


BRONCHOGRAPHY 


Method of Forestier 


In the visualization of the bron- 
chial tree, the pernasal method 
described by Forestier* in 1934 
possesses several advantages. No 
special instruments are required; 
the patient is subjected to a mini- 
mum of discomfort; the technic is 
easily carried out. The tongue is 
pulled forward, thus closing the 
upper end of the esophagus. A top- 
ical anesthetic solution is instilled 
into one nostril with the head tilted 
back at an angle 

of 45°. The solution 


Wrong method; fluid enter- 
ing esophagus when tongue 
is not pulled forward. 


finds its way through the open 
glottis into the trachea and bron- 
chi. The warmed Lipiodol is in- 
stilled after five minutes, and the 
position of the patient is adjusted 
according to the portion of the bron- 
chial tree which is to be visualized. 
With Lipiodol (iodized poppyseed 
oil containing 40 per cent iodine 
in chemical combination), brilliant 
roentgenograms of the bronchial 
tree ramifications are produced, 

affording a valua- 

ble aidin diagnosis. 


Correct method; the path 
followed by fluid when 


>» 

{ tongue is pulled forward. 


SL 


The head in correct 
position, showing 
method of instilling 
fluid into nostril. 


The complete description of the method 
of Forestier* in bronchography, as well as 
the many other valuable applications of 
Lipiodolography, are graphically presented 
in a new brochure ‘“‘The Applicability of 


“ACCEPTED 


75 Varick Street 


Lipiodol in Roentgenography and the 
Technic of its Use.” Physicians are invited 
to send for a complimentary copy. 


*Forestier, J., and Leroux, L.: Simplified Method of 
Bronchography, Radiology 24:743-744 (June) 1935. 


E. FOUGERA & CO., INC., Distributors 


New York, N. Y. 
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@ Sulfedex is a new sulfa- 

thiazole solution intended for 

the treatment of the common 

infections of the mucous mem- 

branes of the nose and sinus 

caused by staphylococci and 

pneumococci. Developed by 

Turnbull and a group of re- 

search chemists, Sulfedex is a 

stabilized aqueous solution of 

sodium sulfathiazole, 2.5 per 

cent, and dl-desoxyephedrine 

hydrochloride, 0.125 per cent. 

In this combination, the sulfa- 

thiazole potentiates the vaso- 

constrictor action of the des- 

oxyephedrine, making possible 

the use of weaker solutions 

with consequently fewer side- 

actions from the ephedrine-like } 
compound ... This solution 
may be sprayed or dropped into 
the nose, or applied on tam- 
pons... Sulfedex is available 
through prescription pharma- 
cies in bottles containing 1 fluid- 
ounce and 16 fluidounces. Liter- b 
ature on Sulfedex will be sent 

upon request. Abbort Labora- 

tories, North Chicago, Illinois. y 
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Wede Mark Reg. U. S. Pat. Off Brand of Benzyl-Trialkonium Chloride 


CHIOGRIDE 
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CATIONIC 


Antiseptic and Germicide with a New Chemical Structure— 


ZEPHIRAN CHLORIDE is a mixture of 

high molecular alkyl-dimethyl-ben- DISTINCTIVE ADVANTAGES OF 

zyl-ammonium chlorides, and rep- 

resents a new concept of bacterial Zephiran CHLORIDE 

destruction on the basis of a cationic DETERGENT PROPERTIES RAPID ACTION 

detergent. A WETTING AGENT EMOLLIENT EFFECT 
Welch and Brewer* state that the HIGH TISSUE TOLERANCE WIDE APPLICATION 

protective action of the blood plays PENETRATION ABILITY ECONOMY 

an important role in infection, and 


the indiscriminate application of anti- 
septics which destroy this function at dilu- IRAN CHLORIDE non-injurious to the deli- 


tions which cannot destroy bacteria is a cate phagocytic mechanism of the white 
harmful practice. blood cell in concentrations up to 1:3,000. 

Though a very potent germicide and ac- Expressed in terms of the toxicity index, 
cording to their studies capable of destroy- ZEPHIRAN CHLORIDE was rated as 0.48 
ing Staphylococcus aureus in a concentration whereas alcohol was own to have a toxicity 
of 1:6,250 in 10% serum, they found Zepu- index as high as 7.2 


dels) ... Germicide for Surgery, *Welch, H., and Brewer, C. M.,: 


Ear, Nose and Throat, Sterile Storage of Instruments of Immunology, Jan., 1942. 


WINTHROP CHEMICAL COMPANY, INC. SUCCESSOR 


ALBA PHARMACEUTICAL DIVISION: 
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March 9th awarded the coveted Army & 


Navy “E” for distinguished service in 


making surgical instruments. On the lapel 
of each Weck-worker there is now an “*E” 
badge. From the roof of the plant there 
now flies the “E” burgee. Once more 
Weck repeats its pledge of “all-out” pro- 
duction of Weck-made surgical instru- 
ments for our armed forces. Instruments 
which conform to the rigidly-high stand- 
ards of craftsmanship demanded by the 


Army and Navy engineers. 


= 


a | 


4 ‘The Chrome Plate g 


Founded 1890 


Edward Weck & Co., Inc. 


Manvufacturers Surgical Instruments 
SURGICAL INSTRUMENT REPAIRING + HOSPITAL SUPPLIES 


135 Johnson Street Brooklyn, N.Y. 
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Editorials 


ABDOMINAL SURGERY 


WENTY years ago an eminent pro- 

fessor of orthopedic surgery was 

wont to say that it was difficult to 
interest medical students in bones and 
joints as their interest was completely 
absorbed by and lost in the abdomen. 
Though that statement was true twenty 
years ago, it is not true today. While many 
of our better trained recent graduates are 
going into neurosurgery, orthopedic sur- 
gery, thoracic surgery, traumatic surgery, 
and other surgical specialties, seldom does 
one limit his work to abdominal surgery. 

No longer should abdominal surgery be 
the step-child of that impossible-to-define 
parent known as general surgery. It is im- 
possible to define accurately as no one 
properly trained attempts to practice it. 
In the eyes of the public a general surgeon 
is anyone who answers all calls, treats 
sprains, reduces fractures, attends auto- 
mobile accidents, sutures wounds, removes 
appendices and tonsils, delivers babies, 
attempts to repair hernias, lances boils, and 
does anything else a liberal legislature and 
tolerant public will permit. 

Something of that attitude is being dis- 
played by hospital staffs, teachers and 
administrators. Young physicians with in- 
sufficient training and supervision are per- 
mitted to remove appendices, attempt 
herniorrhaphies and uterine suspensions, 
and other intra-abdominal operations al- 
though it would be unthinkable for them to 


treat a club foot or pass a cystoscope. The 
idea persists, wholly false though it is, 
that abdominal surgery is easier to master 
than some of the other surgical specialties. 

The accumulated knowledge of intra- 
abdominal conditions is now so vast that 
the time is at hand for young surgeons to 
go into abdominal surgery as a separate, 
well-defined specialty. It is difficult to find 
in this country many abdominal surgeons 
with the detailed knowledge of the ab- 
domen which neuro-surgeons, thoracic sur- 
geons and other specialists possess of their 
respective fields. 

It is not enough that abdominal sur- 
geons be versed in the gross anatomy and 
gross pathology of the abdomen, skilled in 
physical diagnosis and operative technic, 
and meticulous in pre- and postoperative 
care. They should know many other things 
in addition. They should know the indica- 
tions, limitations and technic of gastroscopy 
and peritoneoscopy. They should under- 
stand what is known about the normal and 
disturbed physiology of the pancreas, liver, 
stomach and intestines. They should study 
blood dsycrasias as related to splenic dis- 
turbances. They should be able to consult 
intelligently with the roentgenologist upon 
the x-ray diagnosis of gastrointestinal and 
other intra-abdominal disorders. 

Two few roentgenologists are compe- 
tent in gastrointestinal diagnoses. For his 
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patient’s welfare the abdominal surgeon 
should know as much as possible about it. 
He should also study the abnormal embryo- 
logical development of abdominal struc- 
tures as revealed in congenital defects 
requiring surgical treatment. He should be 
able to prescribe intelligently and in detail 
both pre- and postoperative diets. He 
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should understand, as well as present knowl- 
edge permits, the manifestations of gastro- 
intestinal allergy. 

Should the young surgeon’s time and 
attention be directed as suggested above, 
he will have little time for anything else. 
Both he and his patients will profit thereby. 

Matcom THOMPSON, M.D. 


POSTOPERATIVE USE OF SULFONAMIDES 


N the repair of cleft lips and in the 
repair of lacerations of the skin of the 
face which require minute approxima- 

tion, it has been found that the local use 
of sulfonamide powder in the wound forms 
a very adherent mixture which obliterates 
completely, or makes exceedingly difficult, 
the definition of the skin margins. For this 
reason the local use of such sulfonamide 
powder has been discontinued and the policy 
of the oral administration of the appropriate 
sulfonamide in adequate dosage postopera- 
tively has been adopted. This has resulted 


in extremely clean wounds and rapid heal- 
ing, with an absolute minimum of scarring. 
It is found that the inflammatory area 
which usually surrounds a retained skin 
suture Is notably absent. 

It is the author’s wish, therefore, to 
recommend this procedure to those who 
are doing the fine type of repair which 
requires absolutely precise approximation 
of skin edges and ability to recognize such 
skin landmarks as the vermilion border of 
the lips. 

GEORGE C. FostTER, M.D. 
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FOREIGN BODY LOCALIZATION AND EXTRACTION 


DESCRIPTION OF A METHOD MORE ACCURATE THAN THAT USED BY THE 
ARMY 


Lewis Grecory M.D. 


Diplomate of the American Board of Radiology; Roentgenologist to Hudson City Hospital, Hudson, 
New York 


WHITE PLAINS, NEW YORK 


HE detection of a metallic foreign 

body in the human body is a very 

simple problem for the roentgenolo- 
gist; its accurate localization is much more 
difficult, and the search for and extraction 
of such a foreign body is often a very per- 
plexing problem for the surgeon. A needle 
in the palm of a hand as seen in the x-ray 
film looks simple to remove but, like the 
Army “buck,” it is usually passed from 
the chief surgeon to his assistant, then to 
the junior surgeon, and so on down the line, 
because its removal is without glory if 
successful, and with a razzing if not. The 
most notoriously evasive foreign body of 
recent times Is a small fragment of steel in a 
man’s arm that was recently reported and 
then quoted and requoted from coast to 
coast. Even though this fragment was only 
1 cm. beneath the skin, two prolonged 
operations failed to remove it. I have seen 
these scars and stuck my fingers in them. 
This superficial foreign body was an ideal 
case for the magnetic method of localiza- 
tion and extraction, but the ‘“‘diviner or 
detoner”’ did not even quiver when used to 
locate the foreign body deeply embedded 
in the identical wax model which is the 
theme of this communication. 

The subject of localization was given 
very little civilian attention in time of 
peace, but the Army did consider it then 
and prepared for war by developing an 
Army x-ray field unit and localizing device. 


3 


With unlimited financial backing for 
experimental work this problem was under- 
taken with enthusiasm by the roentgen- 
ologic staff of the Army and a corps of 
Army engineers and draftsmen. In due 
time a field unit was developed and mass 
production was accomplished. This new 
field unit is very powerful, and is adapt- 
able for base hospitals or for hospitals 
where transportation by truck or train is 
available. 

The Army also designed an elaborate 
localizing device consisting of a sturdy 
horizontal table which embodies many 
principles of localizations developed in the 
last war, notably a convenient method of a 
very accurately shifting of a shock proof 
tube to facilitate fluoroscopic search for the 
foreign body and to determine its depth 
from a point on the surface. The depth of 
the foreign body may be read from a scale 
on the side of the apparatus. It has an 
ingenious gadget for marking one point on 
the surface of the body directly above the 
foreign body with indelible ink. 

A phantom is provided with the equip- 
ment, so that the depth determining device 
can be readjusted on the field to assure its 
accuracy. This phantom has a flat base so 
that it rests firmly on the fluoroscopic 
table; its upper surface is also flat and 
parallel with the base. The marking device 
is such that a single point on the upper 
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4 American Journal of Surgery Foreign Body Localization 
essing films or paper are provided. It is not 
the intention of the Army to have surgical 
extractions done in this x-ray tent. J 


surface of the phantom or human part Is 
very accurately recorded. 
It is planned by the Army to do only 


Fic. 1. Test Object: Wax model containing a foreign body 
used to determine the accuracy of the Army method of 
localization compared with another method. The large 
hole to the left was made in an unsuccessful attempt to 
remove a foreign body by the Army method. The small 
hole to the right leads directly to the foreign body, 
located by another method. The white spot in the center 
of the small, diamond-shaped hole, is the foreign body. 
This photograph conveys no sense of depth of the holes, 
so Figures 2 through 5 are presented to give the depth 
and width of the two holes. 


fluoroscopic examinations for the localiza- The Army is so proud of this field unit 


tion of foreign bodies, therefore, a large 
black tent having flaps provided with 
zippers rendering it lightproof and _air- 
tight, is part of the equipment. 

A written report on special forms to 
insure uniformity, and an indelible mark 
on the upper surface of the part, is the 
manner in which the localizing data are 
transmitted to the surgeon. Roentgeno- 
grams on films or even on paper to show the 
surgeon the actual size, shape and relative 
position of the foreign body, are to be 
specifically avoided. No facilities for proc- 


and localizing device that some of them 
were sent to Russia. It is a beautifully con- 
structed apparatus, but there is just “‘one 
fly in this alabaster jar of ointment,” 
namely, it is not accurate for localizing 
bullets in the buman body. When this 
inaccuracy, or at least the inefficiency, of 
the Army apparatus for localizing foreign 
bodies in the body rather than in the flat 
base phantoms was recognized, it was 
suggested that a localization be done on a 
human body, preferably a leg, arm or head. 
However, as no such patient was available, 
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it was suggested that a wax model, similar 
in size and shape to the human thigh, be 
substituted for the Army’s flat-based 
phantom, and that a foreign body em- 
bedded in this wax model be localized by the 
one who had designed the Army apparatus. 
This cylindrical wax model was so con- 
structed that it has the same tendency to 
roll outward as does the human leg when 
the subject is lying on his back. This tend- 
ency was discussed and overcome by 
propping it into position when the localiza- 
tion was done. 

In order to avoid any possible error, the 
localization was repeated on this wax 
model, and the accuracy of the original 
localization was confirmed. It was then 
suggested that the foreign body be ex- 
tracted through as small a hole as was 
practical in order to establish the accuracy 
of this method of localization. 

This extraction was undertaken with 
great enthusiasm by the one who had 
actually done the localization with the 
Army apparatus he had designed. A re- 
quest was made that this procedure be 
reported to the National Council of 
Defense, where the subject was to be dis- 
cussed in the near future. This request was 
gladly granted but it was considered 
reciprocal, 

The enthusiasm waned as the procedure 
progressed and the foreign body was not 
encountered or extracted. A photograph 
of the wax model (Fig. 1) and a series 
of roentgenograms tell the rest of the 
story better than words. In this futile 
search for the foreign body a hole was made 
in the wax model large enough to admit 
three fingers, yet the foreign body was not 
found by the Army method of localization. 
The size and shape of this hole are more 
accurately recorded by the full-sized repro- 
ductions of roentgenograms of the wax 
model made in two directions after the hole 
had been filled with a barium mixture. 
(Figs. 2 and 3.) What if there had been a 
human thigh or head available for this 
localization, instead of a wax model? If this 
were the best that could be done by anyone 
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using any method of localization, it would 
be unwise to reveal these facts, but this is 
not the case. 

Immediately after this failure to extract 
the foreign body on the basis of the data 
determined by the Army method, the same 
model was employed to illustrate how 
readily the identical foreign body could be 
extracted when undertaken on data ob- 
tained by another method of localization. 

A small diamond-shaped incision was 
made in the adhesive tape surrounding the 
wax model, and through this small incision, 
following the line indicated by a specially 
constructed apparatus, the one who had 
failed to extract the foreign body by the 
Army method and who had never seen this 
instrument before, used it according to 
instructions, rapidly evacuated the wax, 
and hit the foreign body “‘square on the 
nose.” This was accomplished through a 
conical hole that was not nearly as large as 
one’s little finger, as shown in Figures 2 
and 3. This small conical hole was imme- 
diately adjacent to the large hole which 
had been previously made in the unsuccess- 
ful attempt. The small size and shape of 
this conical hole, indicating the accuracy 
of this method, is shown even more vividly 
by full-sized reproductions of roentgeno- 
grams (Figs. 4 and 5) than by the photo- 
graph of the wax model. (Fig. 1.) 

Critics might justly say that the Army 
method is all right for flat bottomed 
phantoms and that this method may be all 
right for wax models, even though they are 
cylindrical, but what evidence is there that 
it will work on human beings? The follow- 
ing case, referred by a surgeon who said, 
‘“‘This is a hard nut to crack,” is the answer 
to that question: 


A colored woman, weighing nearly 200 
pounds, felt a sharp pain in her shoulder as 
she threw a rug over it. She then threw the rug 
to the floor, and picked a fragment of needle 
from her shoulder. A roentgenogram made at 
the City Hospital revealed two small fragments 
of a fine needle located high up in the axilla, 
just below the lower lip of the head of the 
humerus and about halfway between the 
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Fics. 2 AND 3. Unsuccessful Approach: Full sized reproductions of roentgenograms in 
two directions show the Army hole filled with barium paste. These two roentgeno- 
grams accurately indicate the mutilation of the model in the unsuccessful attempt 

at extraction. Compare with Figures 4 and 5. 
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Fics. 4 AND 5. Successful Approach: Full sized reproductions of roentgenograms in 
two directions show a small conical hole leading directly to the foreign body. This 
hole indicates the minimal amount of mutilation caused by the successful extraction. 
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anterior and posterior surfaces of a relatively 
large shoulder. The localization was accom- 
plished with the aid of instruments which were 


Fic. 6. Sighting Device: Roentgenogram shows 
two small fragments of a needle located 
deep in the human shoulder, one is directly 
in the center of a sighting device; this one 
was extracted within forty-seven seconds. 


so small as to be carried in one’s pocket. They 
were adapted to an old horizontal fluoroscope 
and the localization was undertaken under 
most adverse conditions, with a gallery of 
doctors waiting to see it fail. Figure 6 shows 
the two fragments of the needle as they come 
within the field of the localizing apparatus. 

The patient was transferred from the fluoro- 
scopic table to the operating table; the com- 
panion surgical instrument was adjusted 
according to instructions, based on the roent- 
genologic localization data, and the specific 
fragment which is in the center of the localizing 
device (Fig. 6) was removed in forty-seven 
seconds. The other fragment, slightly off to the 
side of the field, was not specifically localized 
and it required nearly twenty minutes to find it, 
even though the surgeon was searching within 
its immediate vicinity. 


Even this might be considered ‘“‘happen 
stance” if it were not for the fact that this 
method of localization employed a basic 
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principle that was not employed in the 
Army method. The principles underlying 
these two methods might be termed the 
“one-point method”’ as employed by the 
Army, in contradistinction to the “two- 
point method” by which the foreign body 
in the cylindrical wax model and the needle 
in the human shoulder were accurately 
located. The basic principles employed in 
these two methods can be more readily 
conveyed to the reader by drawings than 
by wordy descriptions. The basic principles 
of the one point method is shown in 
Figures 7A, B, C, D and E. 

A wooden block contains a foreign body 
that is deeply situated in it, but it is nearer 
one end than the other. By fluoroscopic 
examination, with the tube underneath the 
square block and the fluoroscopic screen 
above it, a point on the upper surface, 
directly above the foreign body, can be 
accurately determined and marked with an 
“xX” by the Army method. (Fig. 74.) 

If the same block were set on a firm table, 
a good carpenter could bore a vertical hole 
directly at the point indicated by the cross 
(X) and hit the foreign body nine times out 
of ten; the only time he would miss would 
be if he tilted his bit one way or the other. 
(Fig. 7B.) 

A foreign body eccentrically embedded in 
a cylindrical block, like the limb of a tree, 
likewise could be detected by fluoroscopic 
examination and its location indicated by 
an “‘X”’ on the upper surface of the block, 
the same as it was on the square block. 
This could be done with the Army method. 
(Fig. 7c.) 

If this localization were done by a roent- 
genologic architect with the statement that 
the foreign body was 334 inches directly 
beneath a single mark, “X,” on the surface, 
and the wooden cylinder then sent to a 
carpenter with specifications to bore a hole 
334 inches deep directly beneath this “X” 
with no specific instructions as to position- 
ing the block when he bored the hole, the 
carpenter would not place the block “‘off 
center” as shown in Figure 7D, in the same 
position as it was when the localization was 
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D E 
Fics. 7A, B, C, D AND E. Basic Principles of the One-point Method: Drawings which illustrate the fallacy of the 
one-point method of localization used by the Army. “X” on the upper surface of the block. s, if the square 
block sat firmly on the table a carpenter could bore a hole straight down and hit the foreign body nine 
times out of ten. c, a foreign body embedded off center in one end of a cylindrical block could likewise 
be located by x-ray and its position indicated by an “‘X” on the upper surface of the block. p, a carpenter 
instructed to bore directly down would find it difficult to do so because the block would roll, and so unless 
instructed otherwise would roll it on center, as shown in E. E, thus with the “X” on center, if he 
bored directly down, he would miss the foreign body by a finger’s breadth; thus the fallacy of the one- 
point method. 
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any combination of the four. In these 
instances the problem becomes immensely 
more complicated. 


done, first because he would not know what 
that position was, and secondly because 
with the “‘X”’ off center, it would tend to 


Fics. 8a, B AND c. Basic Principles of Two-point Method: Drawings that illustrate the accuracy of the two 
point method rejected by the Army. A, a foreign body embedded deep in a cylindrical block, a wax cylinder 
or a human leg, can be detected and its location indicated by one mark ‘“‘X” on its upper surface and 
another on the under surface. The upper mark is readily made by any method, including the Army. The 
lower mark ‘‘X”’ is established by a ring marker that is moved about beneath the part until its image on 
the screen encircles the foreign body. Thus the foreign body is directly in line between the upper and lower 
marks “‘ X.”’ B, roentgenologic caliper: A convenient device or caliper for making the upper and lower marks 
at one time. By fluoroscopy or on a film one sees the ring marker, foreign body and square with the cross 
wires all in line, as shown in Figure 6. c, surgical caliper: A surgical instrument that is the counterpart of 
the x-ray caliper, is so designed that the distal end of the lower arm is attached to the skin at the lower 
mark “X”’ and then the part is adjusted so that the pointer at the distal end of the upper arm rests on the 
“XX” on the upper surface. A knitting-needle-like pointer in the upper arm points directly to the lower 
mark and thus to the bullet and guides the surgeon to the foreign body. A stop on the pointer indicates 
the depth previously determined by a double shift of the tube, using any one of several mathematical 
formulas, or a sliding square to eliminate computation. 


roll as he put pressure on the bit. Therefore, 
if not instructed otherwise, he would roll 
the block ‘“‘on center,”’ as shown in Figure 
7E, and then bore straight down, because 
it would be more convenient for him to bore 
a hole with the block in that position, and 
in doing so he would miss the foreign body 
by a finger’s breadth or more. So would the 
surgeon working on a leg put the leg in the 
most convenient position for his surgical 
approach, unless instructed otherwise. He 
would flex the knee slightly, rotate the leg 
outward, and like the carpenter with the 
bit, he would miss the bullet by the same 
distance as the carpenter would have 
missed it in the wooden cylinder. The Army 
officer did miss it in the wax model where 
this identical principle was involved. When 
only a single mark on the surface is used as 
a guide, this same source of error is present 
in all extremities and in irregularly spheri- 
cal parts, such as the head which can be 
rotated in four directions instead of two or 


The basic principle of the two-point method 
is shown in Figures 8a, B, and c. With the 
two-point method, two marks (two “‘X’s”’) 
are made on the cylindrical block of wood 
or on the cylindrical wax model, or on the 
human part. (Fig. 8a.) One of these marks 
is on the upper surface and the other is on 
the undersurface, each in line with the 
foreign body, as observed fluoroscopically 
with the tube beneath the table. The mark 
on the upper surface would be recorded in 
exactly the same manner that it is the one- 
point method, but in addition to this if a 
ring pointer were placed beneath the part 
and moved into such a position that the 
shadow cast by it on the fluoroscopic screen 
perfectly encircles the image of the foreign 
body, and another mark were placed on the 
under surface of this part directly where 
the ring pointer was located, the two-point 
method of localization would be estab- 
lished. A line drawn through these two 
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points would transect the foreign body. 
(Fig. 8A.) 

An x-ray caliper (Fig. 8B) has been 
designed and constructed to facilitate mak- 
ing both of these marks, one on the under 
surface and the other on the upper surface. 
The accuracy with which the roentgenolo- 
gist does this is recorded on a small 
roentgenogram made either on film or on 
paper. Such a roentgenogram is shown in 
Figure 6 in which the two fragments of a 
needle are seen within the same field. 

A companion surgical caliper (Fig. 8c) is 
so constructed that when it is adapted to 
the part by the surgeon, the part can be 
repositioned in exactly the same position 
that it was at the time the localization was 
done by the roentgenologist. This is accom- 
plished by fixing the distal end of the lower 
arm of the surgical caliper on the under 
marker and repositioning the leg or part so 
that the distal end of the upper arm of the 
caliper rests exactly on the upper mark. 
Therefore, the foreign body must be in a 
direct line between the end of the upper 
arm and the end of the lower arm of the 
surgical caliper. In the upper arm of 
this caliper there is a_ knitting-needle- 
like pointer that acts as a guide to direct 
the surgeon toward the foreign body. 
Furthermore, there is a stop on the pointer 
which indicates the exact depth of the 
foreign body beneath the surface. 

This surgical caliper was the instrument 
used by the Army officer in his successful 
search for the foreign body in the wax 
model and was also used by the surgeon 
in his successful search for the small frag- 
ment of needle in the shoulder. 

A tabulated comparison of the new Army 
x-ray field unit and localizing device, and 
the one herein suggested is as follows: 


One-point Army Method 


. Valuable only as a complete unit. 

. Localizing device and necessary equipment weigh 
approximately 1000 pounds. 

. The x-ray unit and localizing apparatus weigh more 
than a ton (estimated). 

. Can be shipped only by boat, train or truck. 

. Fluoroscopic examination only. 


Cole—Foreign Body Localization 


American Journal of Surgery II 


6. Can be used only in total darkness in lightproof and 
suffocating black tent. 
7. Surgeon has only the roentgenologist’s say-so in 
word description. 
. No mechanical device to guide surgeon. 
. Cost $4,000 (approximate). 
. Speed for examination said to be 20 per hour. 
. Used for all kinds of x-ray work but patient must be 
brought to apparatus. 
. Fluoroscopy only; surgeon must take roentgenolo- 
gist’s word. 


Two-point Method 


. Usable on any horizontal fluoroscope. 

. Localizing apparatus and film processing equipment 
weight approximately 50 pounds. 

. The x-ray unit and localizing equipment weigh 
approximately 150 pounds. 

. Can be flown anywhere. 

. Both fluoroscopic and roentgenologic examinations. 

. Used in any moderately light place, in the open if 
necessary, where one does not beg for air. 

. Surgeon can see size and shape of foreign body for 
himself. 

. Very accurate guide for surgeon. 

. Cost $500 (estimate). 

. Speed same. 

. All kinds of diagnostic work, portable unit can be 
taken to patient without disturbing him. 

. Surgeon and roentgenologist can study roentgeno- 
grams together and segregate serious cases from 
simple ones. 


If all these facts concerning the accuracy 
of the two-point method, its adaptibility to 
any apparatus that may be available, its 
portability, low cost and its convenience be 
true, one would expect the Army to welcome 
this device as a solution to their perplexing 
problem of foreign body localization and 
extraction, especially in inaccessible places, 
but this is not the case. 

Advice concerning the localization and 
extraction of foreign bodies could have been 
obtained by the Army from any one 
of scores of experienced roentgenologists 
throughout the country who had been 
trained intensively in the underlying prin- 
ciples of foreign body localization at one or 
another of the ten schools that were estab- 
lished with the consent of the Surgeon 
General in the previous war. These schools 
gave special training in foreign body local- 
ization and other phases of military 
roentgenology. The instructors were the 
most experienced roentgenologists of their 
time. Furthermore, hundreds of these men 
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had months and even years of actual 
experience in applying the basic principles 
during active service overseas in the first 
World War. Their advice, particularly the 
advice of those who had been specially 
interested ia the subject of foreign body 
localization during the previous war was 
not sought. One fortunate fact, however, 
is that there are so many of these men still 
available to do accurate localizations in 
these boys after they are discharged from 
the army still carrying their foreign bodies. 

An accessory device to the Army local- 
izing unit is a horizontal marker used as a 
substitute for the biplane fluoroscopy. This 
device simply marks a point on the lateral 
surface of the body, at the depth of the 
foreign body from the upper mark. This 
apparatus is intended especially for the 
torso. The procedure is a step in the right 
direction but only a short one, because it 
does not aid the surgeon in repositioning 
the patient, and it offers him no accurate 
mechanical device to guide him directly to 
the foreign body. 

In order to co-operate with the Army 
and to put at their disposal the apparatus 
and what experience had been gained in 
developing it, a full set of instruments, 
including a set of roentgen calipers, sliding 
square scale for determining the depth of 
the foreign body, a set of surgical calipers 
for aiding the surgeon in adjusting the part 
and the body, and the knitting-needle-like 
pointer to guide him, wax models for test- 
ing the accuracy of this apparatus, and a 
full set of instructions were sent. These 


Cole—Foreign Body Localization 


APRIL, 1943 


were to be used by the Army any way they 
saw fit, to test them out themselves or they 
were to have sent them to any one or any 
group of experts they desired. These instru- 
ments were sent on April 15, 1942, and 
returned June 21, 1942; but there was 
evidence that very little attention had been 
paid to them during this time. 

It is not suggested to the Army that 
this two-point method should be adopted 
by them as a substitute for the method 
which they have specified. It is only 
suggested that the two methods should be 
set up side-by-side, at some place not in the 
Army school, and that all the data ob- 
tained by a series of competitive tests to 
show the accuracy of the two-point method 
compared with the one-point method 
should be recorded by a third party, and 
presented to a jury of totally unbiased 
civilians, not a court martial by Army 
officers, not even a trial by a jury of 
doctors, but a trial by a jury selected from a 
panel of good, hardheaded carpenters, 
plumbers, instrument makers with a few 
mothers who have boys at the front. They 
should be given the data and allowed to 
judge their value. For 150 years such a jury 
has been good enough to decide the ques- 
tion of life or death of thousands of per- 
sons; if it is good enough for that, such a 
Jury is certainly qualified to make a recom- 
mendation to their Congressmen and 
Senators, especially if it is impossible to 
accomplish anything from within the 
Army—with thanks to Jim and Joe and 
others who have encouraged this revelation. 
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OR the past century, neurologists and 

neurosurgeons have debated the indi- 

cations for laminectomy in spinal cord 
injuries, and opinion is still divided. War 
experience should clarify, perhaps decide 
this controversy. It seems, therefore, timely 
to review the present state of the problem 
and give our own impressions on the sub- 
ject, illustrated by enough case histories to 
be instructive. 


HISTORICAL REVIEW 


About a hundred years ago, Sir Astley 
Cooper and Sir Charles Bell were debating 
the value of laminectomy in spinal cord 
injury. Since then, the pendulum of opinion 
has swung back and forth between con- 
servative treatment or operative interven- 
tion in these cases. At the moment most 
neurosurgeons are not enthusiastic over 
laminectomy in spinal cord injuries; neu- 
rologists, on the other hand, have fre- 
quently believed that their overcautious 
attitude is, In many cases, not justified. 

From the experimental standpoint, the 
only work we were able to find in the 
literature was that of Allen! (1908 to 1911) 
which, unfortunately, has not been given 
the attention we believe this valuable con- 
tribution merits. Allen produced spinal 
cord injuries in dogs by means of an instru- 
ment whereby a given weight could be 
dropped from a known height to produce a 
given impact. Laminectomy was first per- 
formed in the lower third of the thoracic 


region of anesthetized dogs. The instru- 
ment was then placed in position and the 
weight dropped on the cord. The resulting 
impact in Gram-centimeters was the pro- 
duct of the height in centimeters and the 
weight in Grams. As soon as an impact 
of 340 Gm/Cm was exceeded, spastic 


paraplegias were produced, which did not 
clear up spontaneously in the course of 
ten days as had the results of impacts of 
lesser severity. An impact of 450 Gm/Cm 
produced a picture of complete trans- 


verse lesion of the spinal cord resulting in 
the death of the animal in the asthenic- 
toxic state familiar to all with experi- 
ence of severe spinal cord injuries in the 
human subject. In an attempt to deter- 
mine whether this cessation of function was 
due to destruction of axis cylinders directly 
consequent to the impact, or secondarily 
following edema and hemorrhage into the 
cord tissue, which by its pressure and 
chemical activity resulted in ultimate cord 
degeneration, Allen made longitudinal sec- 
tion into the cord immediately after these 
injuries were produced. In the cases in 
which such incision was performed, the 
dogs made either a complete recovery or 
retained only slight awkwardness in the 
hind limbs, not enough to prevent running 
or jumping. Without operation, this 1m- 
pact would have resulted in the animal’s 
death. From these experiments Allen be- 
lieved that, in cases of fracture-dislocation 
of the spinal column in humans, in which 


* From the Second Medical Division (Cornell) Bellevue Hospital, New York City. 
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there exists the symptom picture of trans- 
verse lesion of the spinal cord, “‘it were well 
to perform the operation of laminectomy 
at the earliest possible moment, and if the 
cord be not completely severed, to make a 
median longitudinal incision through the 
area of impact by means of a fine canalicu- 
lus knife in order to drain the injured tissue 
of the products of edema and hemorrhage.” 
Unfortunately, we do not know any com- 
prehensive series of cases in the human in 
which this radical procedure has been 
thoroughly tested. 

Alfred Taylor? advocated laminectomy 
in cases of fracture by direct violence, not- 
ing that such injuries usually involved the 
spinous processes and laminae. In such 
injuries, the bodies of the vertebrae remain 
intact; the cord damage results from direct 
impact of displaced bone fragments, as well 
as from resultant hemorrhage. In frac- 
tures produced by indirect violence, he 
admitted that it is impossible to determine 
at the start whether or not a permanent 
complete transverse lesion of the cord has 
occurred. Many “apparently transverse 
lesions show spontaneous improvement 
after weeks or months,” and he advocated 
theoretically “‘a generous laminectomy, 
wide splitting of the dura and incision of 
the posterior columns of the cord for relief 
of hemorrhage and edema.” Again, we are 
not aware of his use of this procedure in any 
series of cases. 

Frazier® was a strong advocate of surgical 
intervention in these cases of cord injury. 
Summarizing all statistics hitherto col- 
lected by various surgeons, a total of over 
seven hundred cases, he noted that ‘“‘it is 
evident that, while the mortality is high 
both with or without operation, the per- 
centage of recoveries or improvement is 
higher in the operated, than in the non- 
operated series.’’ He admitted that these 
statistics were not to be accepted as deci- 
sive, pointing out that the cases upon which 
the late operation was performed, were 
those which had survived the immediate 
effects of the injury, and that they there- 
fore, were a more favorable group for 
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Operative intervention. Furthermore, he 
believed that the risk of early or immediate 
operation had been overestimated, and 
reported his own experience of twenty early 
operations with but one fatality. This 
solitary misfortune occurred in a fracture 
of the fifth cervical vertebra, ‘‘the patient 
succumbing on the fifth day, not because of 
the operation, but from involvement of the 
phrenic center.’’ He was emphatic in point- 
ing out that improvement in neurosurgical 
technic had been so great that one could 
reasonably expect a striking reduction in 
mortality rate. Prior to 1911, the operative 
mortality associated with laminectomy was 
20 per cent, whereas from igi to IgI5 it 
was less than 7 per cent. Most neurosur- 
geons will agree that today the operative 
hazard has been even more greatly lowered. 
Lastly, “razier mentioned cases in his own 
clinical experience in which function had 
been recovered after operation, which, 
without operation, could not have been 
expected. 

This old quarrel over the indications for 
laminectomy in spinal cord injuries was 
reviewed in a symposium of the Royal 
Society of Medicine in 1927. At this time, 
Jefferson,‘ took a pessimistic view as to the 
value of laminectomy, believing that in 
most cases the cord is damaged by instant, 
irreparable, contusion and that too much 
was made of cord compression. To quote 
from Jefferson, “I will not go so far as to 
say pressure never Occurs; in rare instances, 
it can be traced in gradually increasing 
amount. Such cases cry aloud for operation, 
but are exceedingly uncommon.” In a later 
paper® he again emphasized that in cord 
injuries, hematomyelia is rare, and that the 
cord swelling after trauma is more often 
due to “local neural disruption, to rela- 
tively bloodless contusion, rather than to 
intramedullary clot. The damage is in 
rupture of myelin sheaths, fracture of 
axones and nerve fibrils—and a distortion 
of the general cord pattern.” Despite these 
severe underlying pathological alterations, 
Jefferson believed “‘the appearance of the 
cord in some fatalities leaves the impression 
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that the patient might have recovered 
if he could have survived the initial period 
of profound depression of function.” He 
states he cannot recall a case in which 
complete motor and sensory loss was 
present, in which recovery occurred, but 
no mention is made as to the number of 
such patients he had operated upon with 
this purpose in mind. 

Quoting the Medical Research Council 
study at this symposium, Riddoch,® gave 
the following summary of their conclusions: 
(1) The full extent of cord damage is im- 
mediate. (2) Extramedullary hemorrhage 
is not a cause of cord compression. (3) In- 
driven fragments of bone, pressing on the 
cord, are passive agents not vital, or 
growing like a tumor. Increasing disturb- 
ance of function as a result of their presence 
is only secondary, due to fibrosis or locula- 
tion of cerebrospinal fluid. Their immediate 
removal is not necessary. The Council 
stressed the danger of operation during the 
period of ‘“‘spinal shock,”’ especially in the 


cervical and upper thoracic regions. They 


believed laminectomy should not be under- 
taken earlier than two to six weeks, and 
that it was only justified then, if there were 
gross bony deformity accompanied by in- 
complete cord lesion, or arrest of recovery, 
or severe and persistent root pain. 

We shall later give our reasons for dis- 
agreeing with this passive pessimism. We 
believe in more intervention and _ less 
appeasement. 

Mutuel and Rousseaux’ were strong 
advocates of early laminectomy, despite 
current conservative opinion. They be- 
lieved that existing statistics could not 
establish the value of early laminectomy 
in cases of cord injury. All hitherto re- 
ported series of operated cases were open 
to criticism in that the statistics were old, 
were concerned with disparate facts, that 
the operative technic had improved and 
that, therefore, such material did not 
allow an opinion on the value of Iaminec- 
tomy. A similar point of view was expressed 
by Leériche,s who considers that 
fractures of the spine, at whatever level 
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they may be, as soon as they are accom- 
panied by neurological changes, ought to 
be immediately operated upon, without 
seeking to separate the phenomena of 
compression from destruction,” because 

“if one knows how to do a laminectomy 
without useless trauma, without shock, 
under local anesthesia, it helps the patient 
and does no harm.” 

Lyerley,? summarizing the indications 
for laminectomy, pointed out that the 
neurological examination can only reveal 
the degree of physiological interruption, 
but not the extent of anatomical lesion. He 
believed that the important indication for 
operation was cord compression, best indi- 
cated by manometric block, and that pene- 
trating wounds, even without block, require 
operation. 

Despite these helpful recommendations, 
and despite the continuing progress in 
spinal surgery, the surgeons for a decade 
have become more and more timid and 
fearful in their attitude toward these cases. 
Papers opposing early operative inter- 
vention have been written by Grant” 
Lambrinudi,!! Kleinberg,!? Grinker,!* Els- 
berg,!#*4» Stookey, Scarff,!® Little,” 
Brain, ~Nielson,!® Verbrugghen,” 
Stinchfield,?! Taylor,?? Wortis and Sharp?’ 
and Browder and Grimes.** The Surgical 
Cliveden Set! Most of them believe it is 
useless to Operate upon a patient with a 
complete transverse lesion following injury, 
yet as we well know we have absolutely no 
method of clinically distinguishing a com- 
plete “‘physiological cord block” from a 
block caused by “‘transverse destruction.” 
The conservatives, as would be expected, 
also deprecate operation during the period 
of ‘spinal shock”—a wholly indetermina- 
ble condition. We believe this attitude 
quite pusillanimous. 

However, these people have not had it all 
their own way. Contrary views bave been 
advanced. Mock, McLean,?* Oldberg,”’ 
Wechsler, Love,” Voris,?° Munro,*! Cole- 
man and Meredith,*? Stuck,?* and Clark*# 
have all doubted the wisdom of this policy 
of “watchful waiting.” Of particular inter- 
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est is the report by Stetten* of a case seen 
by one of us (F. K.) in 1933, in which 
laminectomy had to be urged upon the 
surgeon despite the apparently complete 
transverse character of the severe cord 
injury. The case had been looked upon as 
hopeless. On operation, however, despite 
normal x-ray findings, “‘ both laminae of the 
sixth cervical vertebra were found frac- 
tured; there was a depression of the frac- 
tured arch and a curved spicule of bone, 
34 cm. long, was discovered pressing on the 
cord.”” Four months after operation, the 
once totally paralyzed patient was able to 
walk off the ward with only a slight spastic- 
ity of gait. Stetten quotes Foerster, of 
Breslau, as advocating operation in all 
cases as soon as shock has subsided. (Note 
well, here, Foerster refers to ‘‘general 
shock.”” His mind was far too clear to 
harbor such cloudy conceptions as “‘spinal 
shock.’’) As to his own attitude toward 
laminectomy, Stetten states: “‘As a matter 
of fact, there is really no alternative. The 
operation Is an extremely simple procedure, 
without any element of seriousness, and 
can easily be performed under local anes- 
thesia.”’ We agree, and this paper is wholly 
to say why. 


ILLUSTRATIVE CASES 


Case 1. J. L., aged fifty-four, an Italian 
laborer, admitted to the Bellevue Hospital 
Neurological Service on October 8, 1939, had 
fallen down a flight of stairs the previous after- 
noon, injuring his back. Immediately after 
the injury he noticed pain in the back of his 
neck, radiating down both arms. Twenty min- 
utes later he felt uncomfortable sensations in 
his feet and lower legs and was put to bed at 
home. The paresthesias gradually spread up 
his legs and lower trunk and that afternoon 
urinary retentio’ peared. 

All the limbs were weak, but the shoulder 
girdle muscles were of good power; the power 
in his hands was severely impaired. The legs 
were practically completely paralyzed. Deep 
reflexes were present in the arms, but dimin- 
ished. The knee and ankle jerks were present 
on the right and could only be obtained on 
reinforcement on the left. The abdominal 
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reflexes were absent. The plantars were 
equivocal bilaterally. All sensation was lost 
below cervical six. The patient was not in shock. 

Lumbar puncture was immediately per- 
formed; the initial pressure was 90 mm. of 
water. There was a complete block of jugular 
compression and amyl nitrite. X-ray of the 
spine revealed a fracture of the articular 
process of the seventh cervical vertebra and 
backward displacement of the body of the 
seventh cervical vertebra. 

Surgical consultation was obtained and it 
was the opinion of the surgeons that no opera- 
tion be performed, but that the patient be kept 
in hyperextension. The next twenty-four hours 
revealed definite progression of this man’s 
paralysis. 

Lumbar puncture was repeated on October 
10th; manometric block was again found. The 
patient was then seen by one of us (F. K.) who 
advised laminectomy. 

Operation was performed by Dr. J. Lawrence 
Pool on October 10, 1939, and consisted of 
laminectomy and removal of the arches of the 
fourth to the seventh cervical; the dura was 
opened longitudinally with exposure of the 
spinal cord. ‘Spinal cord was large, fusiform 
and yellowish. A small amount of clotted blood 
was found at the site.”” The cord was decom- 
pressed and the usual closure performed. 

Immediately after operation power began to 
return in the legs and sensation slowly im- 
proved. At the end of four weeks the patient 
was able to stand. The legs were slightly 
spastic. The knee and ankle jerks were brisk, 
the left being greater than the right. Some 
weakness still persisted in the right hand. A 
slight reduction of sensation was found below 
the seventh cervical segment. Further improve- 
ment was gradually noted. The patient was 
discharged December 4, 1939, walking very 
well with only slight spasticity and needing no 
support. There was still a slight amount of 
weakness in the right hand. Sensation had 
improved markedly with a slight amount of 
hypalgesia present below Thoracic 3 on the 
right and Thoracic 10 on the left. 

Case ul. F. K., a twenty-three year old 
tunnel worker, struck by a large boulder across 
his back on the morning of December 30, 1937, 
was immediately brought to Bellevue Hospital 
in shock. On examination he showed marked 
weakness in both legs, with hypalgesia and 
loss of sensation below Lumbar 2. The abdom- 
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inals were absent. The knee and ankle jerks 
could not be obtained. Vibration and position 
sense were lost in his legs. There was bladder 
and rectal incontinence and perianal sensation 
was also lost. 

A lumbar puncture was performed. Spinal 
fluid was blood tinged. Complete manometric 
block was present. X-ray showed a commi- 
nuted compressed fracture of Lumbar 1, 2, 3, 
and 4 vertebrae. This was especially evident in 
the second lumbar vertebra which was com- 
pletely split by the vertebra above it. There 
were also fractures of the seventh, eighth, 
ninth and tenth ribs on the right. 

The patient rallied quickly from his initial 
shock, so that a laminectomy was performed 
by Dr. A. Kaplan that same day (December 30, 
1937). The arches of the vertebrae Thoracic 12 
to Lumbar 4 were exposed and the usual 
laminectomy performed. A good deal of 
liquefied blood infiltrating the superficial fascia 
was found dissecting the fascia away from the 
lumbar space. This blood did not clot. The 
fascia and muscles were stripped away sub- 
periostially from Lumbar 1 to Lumbar 3 
inclusive, revealing a fracture of the second 
lumbar spine. Laminectomy exposed the dura, 
which, at its lower border, was found to be 
definitely constricted by a shelf of bone. 
The spines and laminae of Lumbar 1 and 
Lumbar 3 were also removed and the cord 
began to pulsate freely. A fine catheter was 
then introduced in both directions extra- 
durally and no obstruction was encountered. 
The wound was closed in the usual manner. 

Gradual improvement occurred; the patient 
began to void spontaneously in one week and 
the abdominal reflexes returned in two weeks. 
Power in his legs slowly returned, and the 
patient was out of bed in March 1938, grad- 
ually walking about. He was discharged on 
August 30, 1938, with excellent power in his 
legs and only a slight sensory change persisting 
below Lumbar 1 and 2 on the right. At the time 
of discharge, he was voiding well and had good 
control of the rectal sphincters. 

Case 1. G. B., a seventeen year old Porto 
Rican girl, while quarrelling with her lover, 
was shot in the chest five weeks before admis- 
sion to Bellevue Hospital, July 28, 1941. The 
bullet had entered her left breast immediately 
paralyzing her from her hips down. There was 
complete loss of sensation below the hips and 
the patient was unable to urinate. There was 


Kennedy et al.—Spinal Cord Injury American Journal of Surgery 17 


complete rectal incontinence also. She was 
nursed expectantly for five weeks without 
improvement. The right leg was completely 
paralyzed, and motor power in the left leg 
much impaired. 

Examination showed a flaccid paralysis of 
both legs, the right being more severely affected 
than the left. The patient was bedridden and 
could not stand without assistance. Knee and 
ankle jerks were absent. The lower abdominals 
could not be obtained and there was only a 
transient flicker of the left upper abdominal. 
No plantar responses were obtained. There was 
a complete loss of all forms of sensation below 
Thoracic 12 on the right; on the left sensation 
was markedly diminished to all forms below 
Thoracic 12, but not completely lost. 

Lumbar puncture was done. The initial 
pressure was 65 mm. of water. There was an 
open manometric system. The total protein 
was 65 mg. Spinal fluid Wassermann and 
colloidal gold were negative. X-ray of the 
spine revealed a bullet still present over the 
right twelfth rib, 14 inch from the vertebral 
body. There was a slight abnormality of the 
right edge of the twelfth thoracic vertebra 
suggesting a possible fracture. 

Laminectomy was performed on August 5, 
1941. The eleventh and twelfth thoracic 
vertebrae and the first lumbar vertebra were 
exposed. A depressed fracture of the transverse 
process of the twelfth thoracic vertebra was 
found, extending into the articular facet. 
“This fracture undoubtedly caused some com- 
pression of the cord.” The dura was opened 
and many adhesions found at the site of this 
fracture on the right. A small spicule of bone 
was found imbedded into the right cord, and this 
was removed. The cord and the spinal roots 
at the level of Thoracic 11 and 12 were found 
adherent to the dura and these adhesions were 
freed. The dura was closed and the wound 
repaired in the customary manner. There was 
an uneventful healing. 

There was a slow, but slight improvement in 
the power of the left leg, but the patient con- 
tinued paralyzed to a major degree. Bladder 
control improved, so that tidal drainage was 
no longer required and it could be evacuated 
easily by the Credé method. Lumbar puncture 
was repeated August 30, 1941, revealing normal 
fluid with no spinal fluid block. The patient 
was discharged October 13, 1941, as slightly 
improved. 
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Case iv. G. K., a twenty-one year old 
housewife, three months pregnant, while trying 
on a dress in a department store, tripped over 
a coat hanger and fell forward to the floor. 
She immediately noticed severe pain in vhe 
lower part of her back, which was thought to 
be a possible sacral sprain and she was strapped. 
X-ray taken at the time revealed no fracture. 
The pain persisted in the small of her back, 
radiating down her right buttock to the back 
of her right knee. One week later she suddenly 
noticed severe pain in both her ankles with 
numbness in her legs, followed almost imme- 
diately with complete paralysis of both her 
legs and bladder incontinence. The legs felt 
numb and ‘“‘dead,”’ and she could not move 
them from the bed, nor could she wiggle her 
toes. The patient was seen in neurological 
consultation by one of us (P. G. D.) on July 7, 
1941, at the request of Dr. Robert Ackerly. 
There was a complete flaccid paralysis of both 
her legs and she could not lift her heels off the 
bed or wiggle her toes. Babinski sign was 
present with the fanning of the toes. The knee 
and ankle jerks were diminished, but bilaterally 
present and equal. Complete sensory loss to all 
forms of sensation was present below the 
second Iumbar segment and perianal sensation 
was likewise completely lost. There was a 
band of hypalgesia extending from the level 
of the umbilicus to about the second lumbar 
segment. Above the umbilicus sensation was 
completely normal. 

Urinalysis was completely normal. Red blood 
count 3,770,000 per cu. mm; hemoglobin 76 per 
cent, white blood count 9,900 per cu. mm. 
X-ray of the spine showed the thoracic and 
lumbar vertebrae completely normal. The 
patient was sent to the Post-Graduate Hospital 
where a lumbar puncture was performed, re- 
vealing a complete block. She was seen by 
Dr. John McLean in neurosurgical consultation 
on July 9, 1941. The neurological findings 
were the same as noted above and another 
lumbar puncture, with manometric determina- 
tion, again revealed a complete block. 

Laminectomy was performed on July 10, 
1941, under local anesthesia. The cord was 
exposed by removal of the spines of the seventh, 
eighth and ninth thoracic vertebrae and seemed 
slightly swollen, but no gross defect could be 
noted. The dura was incised and slight vascular 
dilatation of the pia-arachnoid vessels observed, 
but no gross clot found. Gentle aspiration with 
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a fine needle between the posterior columns 
revealed little of consequence. The outlook 
seemed grave indeed. Nothing of sufficient 
importance had been observed to make one 
believe that surgical procedure would be likely 
to aid the patient. It was thought that prob- 
ably an intramedullary lesion had been sus- 
tained at the time of injury and that surgical 
intervention had been of little help. The next 
morning, however, to everyone’s astonishment, 
the patient was found to have improved 
markedly and was able to lift her heels off the 
bed, abduct her legs slightly and wiggle her 
toes. A slight return of sensation was also 
observed in her legs. From this time onward 
improvement was very rapid, so that the 
patient was discharged from the hospital, with 
a slightly spastic gait, within two weeks, going 
through a rapid convalescence thereafter. In 
October, 1941, no neurological signs could be 
obtained, except for a slight band of hypalgesia 
below the umbilicus from Thoracic 10 to 
Thoracic 12 inclusive. 

Nor was the pregnancy interrupted; the 
patient gave birth to a normal child in Decem- 
ber, 1941. 

The patient was seen for the last time on 
January 10, 1942, stating she had remained 
perfectly well, walking about normally with 
no impairment of bladder or rectal control. 
The only neurological finding noted, as above 
mentioned, was a persistent band of hypalgesia 
from Thoracic 10 to Thoracic 12. 

Case v. A man of thirty-five was admitted 
to the Hospital, with a history of a blow to the 
back of his neck by a blackjack (?) the previous 
afternoon. He was immediately rendered un- 
conscious with quadriplegia and incontinence. 
On examination, complete paralysis of all four 
limbs was present with loss of sensation to all 
modalities below the fifth cervical dermatome. 
X-rays of the spine were negative. This patient 
was seen In consultation by one of us (F. K.) 
five days after the injury because no improve- 
ment had occurred during this interval. He had 
been viewed as hopeless since it was believed 
that a complete transverse cord lesion was 
present. Operation was advised and laminec- 
tomy performed (Dr. DeWitt Stetten) on the 
sixth day following his injury, revealing “a 
fracture through both laminae of the sixth 
cervical vertebrae with slight depression of the 
fractured arch and blood extravasation around 
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the fracture lines. A curved spicule of bone 
34 cm. long was found pressing on the cord.” 
Three days after the operation, slight power 
in his lower limbs had returned, and on the 
fourth day it was noted that there was some 
movement in the arms. On the tenth day 
postoperatively, there was beginning return 
of sensation. From this time onward, continued 
improvement occurred so that four months 
after the injury, the patient was able to walk 
about the ward without any help, despite a 
slight persistent spasticity in his lower limbs. 


DISCUSSION 


Why do we favor early laminectomy in 
spinal column and cord injury, where the 
site of injury can be diagnosed? 

1. Clinically, it is impossible to deter- 
mine from the neurological examination at 
the time of the accident whether the cord 
has been completely severed, or whether 
function has been physiologically inter- 
rupted, (so-called ‘‘spinal shock’). We 
have repeatedly seen cases in which it was 
believed that a permanent, complete, 
transverse cord lesion had occurred, yet 
function, in varying degree, returned, 
despite an apparently hopeless prognosis 
at the start. Frazier,*? Lambrinudi,!! Ver- 
bruggen,” Lyerley® and others, agree with 
this observation. As Hamilton Bailey* has 
observed, “‘such paralysis does not signify 
that there is a complete lesion of the cord. 
Indeed it does not necessarily imply that 
the cord has been macroscopically damaged 
atall. ... ” Taylor? adds, “It is impossi- 
ble to determine at the start whether or not 
it is a permanent, complete transverse 
lesion of the cord substance, since many 
apparently complete transverse lesions 
show spontaneous improvement after weeks 
or months.” Allen’s! experimental work on 
dogs, described above, is, in our opinion, 
conclusive evidence that this clinical ob- 
servation is sound and true. 

We stress these observations in some 
detail, since most neurosurgeons are reluc- 
tant to operate upon patients with so-called 
‘“‘complete transverse lesions”’ of the cord. 
Since all one can determine from the 
neurological examination is information as 
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to the degree of physiological interruption 
in the spinal cord pathway, but not the 
degree of anatomical destruction, we believe 
that this argument in favor of conservative 
treatment, has almost no weight at all. 

2. X-rays of the spine are by no means 
conclusive of fracture of the laminae or the 
spines, and, as our case reports 111 and v 
show, spicules of bone may be pressing on 
the cord without appearing on the x-ray 
film. After autopsy observation, Browder 
and Miner* in their interesting article, 
found that “‘negative x-ray findings do not 
necessarily exclude the possibility of a 
bone lesion.’’ Many other good observers 
have said the same. As so often happens in 
laboratory medicine, positive data may be 
conclusive, whereas negative findings are 
not exclusive. 

3. Cord compression, as shown by the 
finding of a manometric block (Quecken- 
stedt) on lumbar puncture, is of course 
vital. It demands laminectomy. A mano- 
metric determination should always be 
done in the presence of a cord injury, de- 
spite objections by some observers as to 
the possible danger of this procedure. 
Admitting the slight hazard of manipula- 
tion of such injuries, this risk is truly little 
if proper care be taken. It must also be 
recalled that the manipulation associated 
with reduction is certainly not without its 
hazards, and this danger has been re- 
peatedly stressed in the literature by such 
men as Munro*! and others. In our thirty 
years of experience at Bellevue with such 
cord injuries, we have yet to see a fatality 
produced by careful lumbar puncture and 
manometric determination. 

It can not be too strongly stressed that, 
in contrast to the increase in general intra- 
cranial pressure associated with head 
injuries, compression of the cord is here 
sharply localized. The level of cord involve- 
ment can usually be easily determined 
by simple clinical means. It is, therefore, 
reasonable to expect relief from laminec- 
tomy performed directly at the area of 
compression. 
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4. With the perfection of neurosurgical 
technique in the past generation, the opera- 
tion of laminectomy has become less 
dangerous by a good deal than is a diag- 
nostic laparotomy. We have already quoted 
Leriche,® Stetten,** Frazier® and others, 
regarding the safety of this procedure. 
Certainly, when one faces the gravity of 
this condition, likely to cripple and shorten 
life, the small operative mortality asso- 
ciated with laminectomy should weigh 
little in the decision. 

5. Even the conservative surgeons, de- 
spite themselves, have had their successes. 
Occasionally, dramatic cases of improve- 
ment following laminectomy have been 
observed: Elsberg,!! Davidoff,** Grant, 
etc. The argument that a similar result 
might have resulted after conservative 
treatment seems beside the point, since a 
well controlled, conclusive series has not 
been obtained. Our Case rv is illustrative. 
Even if only one case in a hundred were 
helped by laminectomy and saved from a 
life of helpless invalidism, this operation 
should be resorted to, since no other choice 
is open. The situation is one in which there 
is nothing to lose and everything to gain, 
even if it be admitted, which we do not 
admit, that it is only the rare case that 
can be aided by operative intervention. We 
are aware of the unusual experience of a 
surgeon in which laminectomy revealed 
a pulped cord, which, on splitting the dura, 
was extruded like ooze. In such cases, 
though the operation was of no help since 
the cord was irretrievably damaged in the 
first place, it did no harm. 

No statistically valid series has yet been 
reported in which similar patients were 
alternately treated radically and conserva- 
tively (by laminectomy or by traction). 
We advocate such a study, which should be 
conclusive. 

6. If operation be decided upon, Iaminec- 
tomy should be performed early. These 
cases are surgical emergencies. As soon as, 
in the judgment of the operating surgeon, 
the patient is sufficiently out of general 
shock and able to withstand the procedure, 
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let him waste no more time. Frazer? stated 
roundly, “if the operation is to be per- 
formed at all, it should be done at the 


earliest possible moment; . . . the risk of 
early or immediate operation has been 
overestimated if my own experience be any 
criterion, since in a series of twenty opera- 
tions there has been but one fatality.” 
Grant” also believed that time is the 
essence of the problem, stating that ‘“un- 
less existing pressure on the cord Is relieved 
within eighteen hours, damage will be 
permanent.” Though the arbitrary time 
limit may be open to question, as is 
demonstrated in our illustrative cases, we 
agree completely regarding the need of 
early intervention. 

The arbitrary statements about a wait- 
ing interval of from two to six weeks to 
allow ‘“‘spinal shock” to subside are sheer 
nebulosities and need no longer hamper 
action. 


SUMMARY AND CONCLUSIONS 


1. The literature of fractures of the 
spine with spinal cord injuries has been 
reviewed. 

2. Indications for laminectomy in spinal 
cord injuries have been discussed; more 
frequent operative intervention has been 
advocated for these reasons: (a) It is 
impossible to determine clinically, whether 
an apparently complete transverse lesion 
of the cord is not really a temporary 
physiological interruption of function. (b) 
Negative x-ray findings cannot for certain 
exclude a bony lesion of the spine. (c) 
Prolonged cord compressions, as manifested 
by manometric block, can destroy cord 
function, and its early relief by surgery 
may cure. (d) The operation of laminec- 
tomy is associated with little risk. 

3. No statistically valid series of cases 
exists, In which the patients were alter- 
nately treated by laminectomy or conserva- 
tive régime. We advocate such a study. 

4. If operation be decided upon, laminec- 
tomy should be performed early. These 
cases are surgical emergencies. 
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MULTIPLE CARCINOMA* 


THE CLINICAL PICTURE, DIAGNOSIS AND PROGNOSIS 


Huco HELLENDALL, M.D. 
NEW YORK, NEW YORK 


HE literature on multiple carcinoma 

is extensive but does not include any 

review of all the published material on 
the clinical picture, diagnosis and prog- 
nosis. Multiple primary carcinoma occurs 
in different organs and organ systems. 
Therefore, the clinical picture, the diag- 
nosis and prognosis of multiple carcinoma 
are quite different in different cases. That 
may be the reason why a summary descrip- 
tion is absent in the extensive literature 
of multiple carcinoma. For instance, the 
monographs of Warren and Gates,! Ander- 
hub,? Cokkinis,* H. E. Bacon‘ and others 
do not mention them at all. I think it Is 
very worth while to try to give such a 
description of the clinical picture, diagnosis 
and prognosis of multiple carcinoma. 

Frequency. At the Presbyterian Hospi- 
tal multiple primary cancers occurred in 
thirty of 685 autopsies upon cancer cases, 
1.€., 4.33 per cent. This is in fair agreement 
with the statistics in the literature. Warren 
and Gates in a study of recorded cases 
found a general incidence of 1.84 per cent, 
and in their own series of 1,078 cancer 
cases, the frequency was 3.7 per cent. Hurt 
and Broders* found 3.34 per cent in 2,124 
cancer patients. 

Classification. According to site three 
cases arose in the same organ (stomach, 
colon, breast). In twenty-four of thethirty 
cases, one of the tumors originated in the 
digestive tract; and in eleven of the thirty 
cases, the multiple cancers arose exclusively 
in the digestive tract. Among a total of 
685 autopsies upon cancer cases, there were 
295 cases (43.06 per cent) in which the 
cancer was primary in the gastrointestinal 
tract. There is thus a decided predisposi- 


tion toward the formation of multiple 
primary tumors in the digestive tract. 

According to time of appearance twenty- 
one cases, including three which are un- 
certain, have been synchronous, and nine 
(one uncertain) metachronous. 

According to histologic structure in four 
cases the primary cancers presented an 
identical histologic structure, in twenty- 
six a diverse one. In twenty-four cases, 
the multiple growths were carcinomatous; 
in One case, a sarcoma and carcinoma 
occurred simultaneously; in another case, 
there was a mixed carcinosarcoma. 

There were no significant conclusions to 
be derived from an analysis of sex, age or 
race. Familial incidence was no higher in 
the cases of multiple tumors than in the 
single ones. 

Congenital anomalies were found more 
frequently in cases of multiple cancers than 
in single cancers or in noncancerous pa- 
tients. The relative incidence of anomalies 
in these three groups was seventy-seven 
multiple, sixty-six single, and fifty non- 
cancerous. There was also a higher incidence 
of multiple benign tumors in the individuals 
bearing multiple primary malignant tumors 
than in the single cancer cases or in the 
noncancerous subjects. The proportional 
incidence for the three groups was fifty- 
eight multiple, twenty-four single, and 
thirty-three noncancerous. 

In 1916, Harbitz® emphasized the fact 
that carcinoma is quite often found in 
association with one or more tumors hav- 
ing congenital background. Réssle,’ in 
1920, made similar observations on a large 
amount of material, and expressed the 
opinion that the association of cancer with 


* From the Constitutional Clinic and the Department of Pathology, College of Physicians and Surgeons, Columbia 
University, New York City. 
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benign tumor and anomalies is so much 
greater than the expected frequency as to 
point to a constitutional predisposition. 
Siebke,* in 1926, on the basis of the writings 
of Roéssle, Harbitz, Bartel,® Egli,!° Swilen- 
ski!! and others, came to the conclusion 
that multiple cancers are of great interest 
and importance from the point of view of 
constitution. He urged the reporting of 
benign tumors, hematoma and malforma- 
tions in such cases, as well as the recording 
of their absence. This suggestion has been 
carried out by Anderhub in his two nega- 
tive cases. According to Cokkinis, the 
figures quoted by Warren and Gates show 
that the incidence of multiple primary 
malignancy is many times greater than the 
calculated incidence based on chance. 
John C. Bugher!” says that there is an 
inherent susceptibility to cancer not pos- 
sessed by all people, and Carl V. Weller® 
agrees with him. The nature of this 
predisposition according to Warren and 
Gates is unknown. 

Congenital anomalies have occurred 
more frequently in our thirty cases of 
multiple cancer than in single ones, or in 
noncancerous cases. This may support the 
idea that the cells which give rise to cancers 
may themselves be congenitally abnormal. 
Heredity may be an intrinsic factor in the 
origin of multiple tumors. Recklinghausen’s 
hereditary multiple neurofibromatosis, as- 
sociated with deafness, bilateral acousticus 
tumors, multiple meningiomas and gliomas 
in various combinations (Cushing!) is an 
example. 

Hormonal stimuli may be another signifi- 
cant factor in the origin of multiple tumors 
and cancers. Dyshormonal influences are 
assumed in cases of cancer of the breast, 
the uterus, the ovaries (Sampson) and 
possibly the prostate. 

It may be that, under certain circum- 
stances, congenital anomaly, heredity, or 
hormonal stimulus, may separately or in 
combination with each other lead to the 
formation of multiple carcinomas. 

A review of the clinical data of our thirty 
cases of multiple cancers gave no certain 
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evidence of any hereditary or dyshormonal 
influence. Regular assays of blood and 
urine for sex hormones in cases of multiple 
cancers may give in the future more 
evidence of dyshormonal disorders. Follow- 
ing the experimental work of Davidson," 
Genkin and Dimstruck,'® Murray, Woglom 
and Cramer” it has to be established by 
new experiments whether it is possible 
to produce multiple cancers similar to that 
found in the human body by means of 
hormonal stimulation. 

The material of the thirty multiple 
primary cancer cases on the basis of 
autopsy mentioned above will be used for 
the description of the clinical picture and 
diagnosis of this disease. Moreover, thir- 
teen other only clinically observed cases of 
multiple cancers, of which five are living and 
eight are dead, will be used to give a pic- 
ture of the prognosis of the disease of 
multiple cancers. 


CLINICAL PICTURE 


We have to separate the synchronous 
cases from the metachronous. Multiple 
primary cancers are synchronous when they 
are present simultaneously. Multiple pri- 
mary cancers are metachronous when they 
originate after the operation of a first 
cancer. The clinical picture of these two 
kinds of multiple cancers is different. 

Multiple cancers affect the host just as 
any cancer does. But the clinical picture of 
multiple cancers must be different from 
that of single cancers. The clinical picture 
of twenty-one synchronous cancers will be 
treated first, showing (1) the general 
effect on the vital powers as a whole, (2) 
the local effect, which may produce a 
general effect, and (3) the effect of metas- 
tases. It is clear that if two or more primary 
cancers originate in different parts of the 
same organic system or in different organic 
systems, very different effects may appear 
in the clinical picture than would appear if 
the cancers were in the same place. 

An intestinal obstruction produced by 
two different cancers on two different parts 
of the bowel may produce an especially 
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stormy picture. A second example of a 
double effect by a mechanical obstruction 
of the lumen of two different hollow organs 
by double cancers was found in one of our 
cases. Here the right bronchus was _ nar- 
rowed by a cancer and the right ureter was 
shut by a tumor of the urinary bladder. 
The clinical picture was characterized by 
asphyxia and a hindered discharge of the 
urine. 

If a cancer produces a perceptible, clini- 
cal effect by a stricture, we may be justified 
in suggesting also a simultaneous biochemi- 
cal effect (that is, an alteration of metabo- 
lism, loss of weight, cachexia, etc.) due to 
those cancers accidently found in the same 
cases at autopsy and which were not 
diagnosed clinically. Such an example is 
that of a patient in whom there was a 
carcinomatous stricture of the sigmoid and 
a clinically undiagnosed annular crater of 
the duodenum. 

Another kind of mechanical and simul- 
taneous biochemical effect may result from 
double cancers, if they both invade the 
same organ and so eliminate in a mechan- 
ical way tissues which are useful for the 
general biochemistry of the body. In one 
of the cases in this series there were 
dyspnea and orthopnea caused by two 
independent cancers in the lower lobe of 
the right lung. 

The formation of metastases influenced 
strongly the picture of the disease of 
multiple cancers in other cases. In one 
case an ulcerated, inoperable cancer of the 
breast with extensive metastases in the 
axillary glands lasted a year. It was 
associated with a cancer of the rectum, 
which made a stricture of the bowel of three 
months’ duration, and ended with exten- 
sive metastases in the cavities of the 
peritoneum and the chest, with perforating 
peritonitis. 

In another case the obstruction of the 
bowels was explained by a clinically 
diagnosed cancer of the rectum (polyp), 
but the numerous metastases to the liver, 
which gave the characteristic feature to 
the clinical picture by their violent pain in 


Hellendall—Multiple Carcinoma 


APRIL, 1943 


the epigastrium, originated from a cancer 
of the head of the pancreas, found only at 
autopsy. 

In still another case a clinically diag- 
nosed cancer of the fundus of the gall- 
bladder or the tumor in the region of the 
gallbladder probably explained the con- 
stant pain in the right upper quadrant. But 
the general peritoneal cancer with ascites 
and the extensive metastases into the liver 
and the lungs which arose from a cancer 
of the great curvature of the stomach, 
found only at autopsy, may also have been 
responsible for the constant pain. In any 
case, the metastases would certainly have 
made the pain greater. 

In one of the cases in this series the 
icterus gravis was produced by a cancer of 
the bile duct with a large node in the right 
lobe of the liver and with regional lymph 
gland metastases. The extensive spreading 
carcinoma of the peritoneum, which added 
to the especially serious character of the 
clinical picture, originated in a cancer of 
the right ovary. This was not diagnosed 
during life, and not recognized at autopsy 
but was discovered later by the microscopic 
examination. 

The following data are characteristic 
both as a clinical picture of metastasis and 
from a pathological standpoint: In this 
patient the disease lasted thirty-one years. 
The patient had had a pruritus-ani first, 
then she had four primary cancers in the 
anal region within ten years. In the eleventh 
year she had a biopsy of the uterus, which 
showed a beginning cancer of the cervix. 
This cancer was healed locally by x-ray, 
but then she showed the picture of a gen- 
eral carcinoma of the peritoneum probably 
caused by a carcinomatous occlusion of the 
thoracic duct. In the meantime, half a 
year before death, she had a growth in the 
left supraclavicular region, which looked 
like a carcinomatous Virchow gland. But 
after an aspiration of fluid with no cancer 
cell tissue, it was thought to be a varix of 
the thoracic duct. Later on, however, the 
microscopic examination of the tumor 
removed at autopsy showed cancer, not 
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only in the lumen and the wall of the 
in the nodule 


thoracic duct but also 
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The clinical picture was also complicated 
occasionally by diseases, which were inde- 


mentioned above which was the remains of _ pendent of the cancer: The clinical picture 


Fic. 1. A, shows a complete obstruction at the splenic flexure and distention 
of small enlarged intestine proximal to the lesion. In addition numerous 
diverticula of the descending colon are seen. B, a spot film shows irregularity 
and constriction of the lumen at the junction of the sigmoid and descending 


colon. 


a lymph gland. Hence, it was a carcinoma- 
tous Virchow gland replaced by metastases 
and adjacent to an enlarged part of the 
thoracic duct. 

In other cases there were complica- 
tions caused by the cancer itself which 
changed and influenced the clinical picture. 
Twice a biliary cirrhosis of the liver as a 
result of the cancer was found: (1) In one 
case three weeks before death, an icterus 
gravis suddenly occurred. The biopsy 
showed a biliary cirrhosis of the liver. The 
cause was a cancer of the head of the pan- 
creas, which obstructed the choledochous 
duct. (2) In another case an unknown 
cancer of the esophagus had metastasized 
in the retroperitoneal lymph gland. This 
large tumor mass obstructed the choledo- 
chous duct and produced a biliary cirrhosis 
of the liver. Hence, the presence of icterus 
gravis, the white diarrhea and the extensive 
ascites. 


In One case was characterized by (1) 
symptoms in the lung starting from the 
cancer of the lung, and (2) complication of 
a progressive paralysis of the right half of 
the body and of the speech center caused 
by a left meningioma, which pressed and 
necrotized the left central lobe of the brain. 
The simultaneous sigmoid cancer produced 
no clinical symptoms. Metastases of the 
lung cancer in the occipital lobe of the 
brain had not changed the clinical picture. 

Finally, there are the data of the clinical 
picture of synchronous multiple cancers 
which occurred in a man who had reached 
the age of seventy-two years with: (1) 
bronchiectasies in both lower lobes, (2) a 
moderately developed cirrhosis of the liver, 
(3) a fresh tuberculosis peritonitis with 
miliary tubercles in the spleen, the liver 
and an epigastric lymph gland, in which 
were found a moderate number of tubercle 
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bacilli, and (4) three primary multiple 
cancers. 


The appearance of the metachronous 


There may be rare exceptions" and it is 
Interesting to read that according to 
Cramer there is a great difference between - 


Fic. 2. A and B, show a constricting lesion of the sigmoid and in addition polyps of the 
rectum. 


cancer occurred within periods ranging 
from fourteen days to sixteen years after 
the establishment of the first cancer. The 
first cancer occurred seven times in the di- 
gestive tract in the nine cases of met- 
achronous cancer, 1.e., 77.80 per cent of 
all. Of these 7 cases, the first and the 
metachronous cancers developed five times 
in the digestive tract, and twice the first 
cancer was in the digestive tract and the 
metachronous cancers were in the bronchus 
or in the urinary bladder. 

Carcinomatous strictures occurred in 
six cases; four times in the first and the 
metachronous cancer, once in the meta- 
chronous cancer only, and once in the first 
cancer. It shows the important part 
played by stricture formation in meta- 
chronous cases and the importance for the 
clinical picture. 

The loss of weight and the curtailed 
duration of human life are in general a 
result of the growth of the cancer itself. 


animals and human _ subjects.’ Hence 
whatever may be the cause of cachexia 
in cancer bearing patients, it is apt to 
be more extreme in cases of multiple than 
of simple cancers. In twelve cases of syn- 
chronous multiple cancers, which offered 
a clinical picture influenced by two or 
more multiple cancers, eight showed great 
weight loss. In four cases there was weight 
increase due to fluid in the pleural, peri- 
cardial and peritoneal cavities. 

A. P. Stout” has given the average 
duration of life for a number of cancers 
but not for multiple cancers. Our cases of 
multiple cancers were compared with the 
average numbers of Stout, wherever they 
were available. The attempt was made to 
find out if there were any great differences 
and if it were possible to draw any con- 
clusions from them. We have seen, that in 
eight synchronous cases of the twenty-one, 
which had multiple cancers, the dura 
tion of life had been shortened consider- 
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ably, as compared to the average figures 
for duration which Stout has given us. 
In this connection it seems irrelevant that 
Stout has given us only the average 
duration of one cancer in most of these 
multiple cancer cases; but it must be 
pointed out that in all eight cases there 
were no other complicating causes of 
death, independent of the cancer itself. 
This shortening of the duration of life can 
be explained only by the synchronous effect 
of the multiple cancers on the body. 
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accelerated by synchronous multiple cancer 
cases as compared with corresponding 
metachronous cases. That may be the 
simultaneous effect of multiple cancer on 


the body. 


RELATIONSHIP OF POLYPOSIS UNIVERSALIS 
TO MULTIPLE CANCERS OF THE 
DIGESTIVE TRACT 


The question of polyposis universalis of 
the digestive tract was raised only in three 


TABLE I* 


Metachronous Cancer 


| In the colon transv. after former cecum ca. 
16 years before. 


| 
| 
| 
| 
| 
| 
| 
| 


Duration of | C | 


10 months I 


| Duration of 
Life ase | Synchronous Cancer | 


| 
} 


| 
| 


| Multiple colon ca. 


| In the cecum after form . ot 

flexure a ca. of rectum 14+% mo. atcer Ist | 
*ration. 
| Operation | 


enic | 9 months I 


| Multiple colon ca. 
| 


| 


3 In the sigmoid after former appendix ca. 3- | 244 months | 


years and 2 mo. before. 


| 
| 
| 


| 
1. Sigmoid ca. 
| 2. Ca. of bile duct. 


| op | eu | 
5 | In the esophagus after former ca. of tonsil. | 1334 months | 


314 years after healing by x-ray. 


1. Esophagus ca. 


614 months 
2. Stomach ca. | 


26 | Inthe bronchus after former breast ca.,2!4| 21 months | 4 


| years after mastectomy. | 
| 
| 


Ca. of bronchus | 12 months 


| I. 
| | 2. Ca. of bladder 


* Due to lack of space lengthy tables submitted originally with this article have not been included. 


If this is correct, we may expect a greater 
duration of life in the metachronous cases 
of multiple cancer, because only one is 
effective at a time. Indeed that is the case 
in five instances. Table 1 shows the greater 
duration of life in frve metachronous cases 
of multiple cancers in relation to five corre- 
sponding synchronous cases of multiple 
cancers. 

In three of these five metachronous cases 
it was noticed that the loss of weight was 
smaller than in the corresponding syn- 
chronous cases of multiple cancers. This 
small series is reported here in hopes that 
similar observations may be made in a 
larger series. But even this small group of 
cases creates the impression that the dura- 
tion of life is shortened and weight loss 


metachronous cases: (1) In one numerous 
benign polyps occurred in the colon, and 
neither the cancer of the appendix nor the 
cancer of the sigmoid showed any micro- 
scopic relation to the formation of polyps. 
(2) In another case the cancer of the jeju- 
num itself showed an apparent relation to 
the formation of polyps; however, the 
earlier cancer of the cecum and the later 
cancer of colon ascendens did not show 
this relationship. Other polyps were absent. 
(3) In a third case there were five cancers 
of the intestine, three of which were meta- 
chronous colon cancers. The metachronous 
cancer of the cecum turned out to be a 
large carcinomatous polyp. Two other 
small, early carcinomatous polyps occurred 
close by. But also the cancers of the splenic 
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flexure and of the rectum resected one and 
one-half years before showed microscopic 
relations at that time to the polyp forma- 


Fic. 3. Shows a mass in the left lower hilar 


region, diagnosed by Dr. Ross Golden as a 
primary cancer of the bronchus. Autopsy con- 
firmed this finding. 


tion. Other single polyps did not occur any- 
where in the intestine. 


INFLUENCE OF MULTIPLE CANCERS 
ON THE BLOOD 


The question to be investigated was 
whether the influence of cancer on the 
blood would appear stronger in the multi- 
ple cancers than in single ones. We know 
that cancer is followed often by an anemia, 
which occasionally tends to resemble the 
pernicious type. Hence, the hemoglobin 
percentage and the number of red blood 
corpuscles of the thirty multiple cancers 
reported have been compared with those 
of thirty simple cancer cases. This compari- 
son was also made, eliminating cases with 
hemorrhage in both groups. In another 
paragraph the metachronous cases were 
excluded comparing only the synchronous 
cases of the two groups. In the metachro- 
nous cases the first cancer is often removed 
long before the second one appears. Con- 
sequently in such instances there cannot 
be any influence of a multiple cancer on 
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the blood, because there is only one cancer 
present at one time. 

There are no remarks about the quality 
of the red blood corpuscles in the records, 
so these cannot be reported. The white 
corpuscles will not be discussed, although 
detailed remarks are available, because the 
cancer itself seems not to have any great 
influence on it. The hemoglobin average 
of multiple synchronous cancer shows small 
differences, which may be entirely related 
to normal fluctuation. The normal average 
hemoglobin per cent in metachronous 
cases, after eliminating the first cancer, 
may be reached. The impression is given 
that the quantity of the red blood cells 
has been reduced by multiple cancers more 
than by simple cancers. If this is correct, 
that may be due to the natural influence 
of the multiple cancer on the blood, which 
must be greater than that of the simple 
cancer cases. 

To decide whether it would be possible 
to use a stronger reduction of the hemo- 
globin percentage and of the number of 
red blood cells as an added test in cases of 
suspicious multiple cancer, one would need 
quite a large number of multiple cancers. 


CLINICAL VALUE OF THE PHOSPHATASE 
DETERMINATION IN THE BLOOD IN 
MULTIPLE CANCERS 


One other possible laboratory approach 
is through the study of phosphatase in the 
blood. The question of the value of phos- 
phatase determination, however, in these 
cases is not clear at this time. Lubinstein?! 
thinks that the phosphatase is valuable. 
Gutman,?!? on the other hand, believes the 
value of phosphatase is small until metas- 
tases appear either in the bones or the liver. 
Our experiences seem to suggest the advis- 
ability of making this test regularly in 
such cases. Perhaps it would be worth 
while to compare the results of other bio- 
chemical findings in multiple cancers with 
those of simple cancer cases. There are at 
present few reports of that nature in the 


literature. 
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DIAGNOSIS OF MULTIPLE CANCERS WITH 
PARTICULAR REFERENCE TO X-RAY 
EXAMINATION 


We have twenty-one synchronous cases 
of multiple cancers. In eight of those cases 
the second cancer was an accidental find- 
ing. In one series of thirteen cases the 
correct diagnosis was made in four in- 
stances during life: 


Case 1. Five days after a cecostomy for 
ileus the barium enema examination disclosed 
two cancers, one at the splenic flexure, and a 
second one in the descending colon (Fig. 1A 
and Bs). Eleven days later the diagnosis was 
confirmed when a colostomy was done. The 
proctoscopic examination was negative. 

Case u1. This patient had cancers of the 
right breast and of the rectum. The latter was 
detected by barium enema and x-ray although 
the proctoscopic examination failed to disclose 
it. 

Case ut. This involved two cancers of the 
right breast demonstrated by biopsy. 

Case tv. A carcinosarcoma of the left ovary 
was disclosed by laparotomy and biopsy. 


In six of these synchronous cases of 
multiple cancers only one or two of the 
multiple cancers were diagnosed during 
life. Undiagnosed were: (1) A duodenal 
cancer shown at autopsy. Here the proc- 
toscopy and the barium enema had shown 
a sigmoid cancer (Fig. 2A and B), and the 
operation (colostomy and resection) had 
demonstrated the cancer of the colon 
transversum. (2) A sigmoid cancer. Here 
the laparatomy had shown a cancer of the 
bile duct. An x-ray examination of the 
sigmoid (barium enema) was not done. 
The gastrointestinal series showed stomach 
and small intestines not changed. (3, 4 and 
5) A cancer of the stomach in the three 
cases. X-ray examinations of the stomach 
were not done. (6) A cancer of the pancreas. 
Two x-ray examinations led to the errone- 
ous conclusion of an ulcus simplex duodeni. 
The simultaneous cancer of the rectum 
was diagnosed by proctoscopy with biopsy. 
Metastases of cancer in the liver were 
recognized by an explorative laparatomy 
with biopsy. They were thought to be 
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derived from the cancer of the rectum, 
but the later microscopic examination 
showed them to be of pancreatic origin. 

In three of these cases the multiple 
cancers were not diagnosed during life at 
all: (1) A cancer of the bile duct and a 
cancer of the ovary. An x-ray examination 
of the colon and one of the gallbladder 
were negative. A biopsy of the ligamen- 
tum suspensorium in an exploratory lapa- 
rotomy established only a cancer of 
unknown origin with a number of peri- 
toneal metastases. (2) A cancer of the 
bronchus and a cancer of the urinary 
bladder. A bronchoscopy and four x-ray 
examinations of the lung did not lead to a 
positive result. A cystoscopy was not done. 
Besides other vesical symptoms, hemor- 
rhages of the urinary bladder were also 
seen. (3) A cancer of the stomach and two 
cancers of the lung, among them a small 
primary oat-cell cancer and a large second- 
ary cancer of the lung of unknown origin. 
An x-ray examination without result was 
done in this case. An x-ray examination 
of the stomach was not done. 

These cases have shown the importance 
of an exact clinical diagnosis. Examinations 
were made by x-rays, biopsy, and the use 
of bronchoscopes, esophagascopes, gastra- 
scopes, etc. Where complete x-ray examina- 
tions of the entire gastrointestinal tract 
were not made, some cancers were Over- 
looked. Four cancers of the stomach, of 
which three were large ones, and a great 
cancer of the duodenum were not recog- 
nized. In all these four cases no x-ray 
examination was done. It seems clear that 
an x-ray examination of the entire digestive 
tract should be done in all dubious cases. 

A critical review of the diagnosis of the 
metachronous multiple cancers leads to 
the following results: In eight metachro- 
nous cases the diagnosis of the first cancer 
has been made eight times by microscopic 
examination. A ninth case will be discussed 
at the end of this section. In five of the 
eight cases mentioned the diagnosis of the 
second, 1.e., metachronous cancer bas been 
made during life: (1) A sigmoid cancer by 


| 
j 
> 


30 American Journal of Surgery 


x-ray, by resection of the sigmoid, and 


by biopsy; (2) a cancer of the uterus by 


biopsy of the uterus; (3) a bronchus cancer 
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the night because of an ileus. An x-ray 
examination postoperatively was without 
diagnostic results. (3) A cancer of the 


A 


by bronchoscopy (with doubtful result), 
by biopsy of an expectorated piece of 
tissue and by seven x-ray examinations, 
of which three were positive. In this case 
because of the peculiar x-ray finding Dr. 
Ross Golden made the diagnosis of a 
primary cancer of the bronchus. (Fig. 3.) 
(4) A cancer of the esophagus by a positive 
esophagoscopy and three x-ray examina- 
tions, twice with a positive result. (Fig. 
4A and B.) (5) A cancer of the bronchus by 
x-ray examination of the lung. However, 
this finding was interpreted during the 
life as a metastasis of the cancer of the 
splenic flexure, which was \*moved years 
before. 

Three times in the above mentioned eight 
cases the diagnosis of the metachronous 
cancer was not made during life: (1) A large 
cancer of the urinary bladder (7.5 by 1 
cm.). Neither symptoms nor metastases 
appeared. (2) A cancer of the colon ascend- 
ens. Sixteen years after the resection of the 
cecum because of an adenocarcinoma a 
colostomy had to be done suddenly during 


B 
Fic. 4. a, shows no evidence of cancer of esophagus; B, shows an extensive carcinoma of the middle 
third of the esophagus. 


cecum. Twenty months after the diagnosis 
and after the operation of two synchronous 
cancers of the colon, autopsy uncovered a 
great, annular, obturating crater in the 
cecum, in the middle of which a large polyp 
was prominent. An irregular, intraperi- 
toneal abscess cavity communicated with 
the lumen of the cecum. An x-ray examina- 
tion had been made seven months before 
death. The possibility of a new primary 
cancer was considered, but the diagnosis 
of “regional ileitis’”” was made, because it 
was thought not likely that a third primary 
cancer would have originated in the colon. 
(Fig. 5.) 

In this relation the following data are 
instructive: In thirty multiple cancer 
cases we had three cases with three or more 
multiple colon cancers: 


Case No. No. of Cancers 
I 3 Colon 
9 3 Colon 
30 4 Colon, 1 Rectum 


We have thus in 10 per cent of the multi- 
ple cancers three simultaneous colon can- 
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bility if the symptoms agree with it. Re- 
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cers. It is therefore not unlikely, after 


one of the cases (Fig. 5A, B, C) reminded 
having had two colon cancers, that a third 


one very much of an obturating cancer 


primary colon cancer Is present and it is of the cecum, but it is doubtful if an opera- 


Cc 

Fic. 5. A, shows a complete obstruction to the retrograde flow of barium suspension at the splenic 
flexure. The growth known to be in the rectum is hidden by the barium suspension which dis- 
tends and fills this region. B, shows a large irregular defect in the contour of the cecum and ter- 


minal portion of the ileum. c, shows the defect in the cecum to persist by the barium suspension, 
which distends and fills this region. 


absolutely correct to consider this possi- tion half a year before death would have 


been successful, because the metastases 


trospectively, the picture of the x-ray in of this tumor in the retroperitoneal lymph 
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gland, liver and lung shown in autopsy 
were very extensive. 
This case, therefore, is very instructive, 


Fic. 6. 


Shows a constriction of the 
pyloric antrum and a large crater on 
the greater curvature site. The x-ray 
appearance Is not suggestive of a 
malignant lesion, but of multiple 
ulcers. At autopsy this was proved 
to be a carcinoma. 


because the first two cancers of the intes- 
tine were established by x-ray examination, 
the rectum cancer by barium enema, the 
cancer of the splenic flexure by a gastro- 
intestinal series, and because two successful 
large operations of the intestine were 
performed. 

A case between the synchronous and the 
pure metachronous will now be discussed. 
In the beginning of the disease the diag- 
nosis of the first cancer (pyloric cancer) 
was not made. After three x-ray examina- 
tions, (Fig. 6) the opinion was that an 
ulcus duodeni was present, and a gastro- 
enterostomy was performed. A year later, 
a barium enema was given, but because 
of spasms only a poor x-ray resulted. 
Because of the other clinical symptoms, 
the diagnosis of a cancer of the sigmoid 
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and a cancer of the stomach or the ovary 
with metastases was made. The autopsy 
showed an annular, obturating adeno- 
carcinoma of the sigmoid and an obstruct- 
ing cancer of the pylorus. 

Investigation of the metachronous multi- 
ple cancer cases shows that the x-ray 
examination had been applied very ex- 
tensively, (for instance, in one case seven 
times in all). The x-ray examinations gave 
five positive results in seven cases of meta- 
chronous cancers. The reason for the care- 
ful and repeated x-ray examination was 
probably the fact that a certain cancer 
had already been diagnosed. 


IMMUNITY IN MULTIPLE CARCINOMA 


Boyd”? maintains the view that the 
presence of one carcinoma affords immu- 
nity against the development of a second 
one. He says: (1) Acquired immunity to 
cancer (artifically produced) is common 
in mice. When a cancer, either produced 
by tarring or occurring spontaneously, 
is removed and the mo.:se tarred again, no 
tumor will develop. The presence of one 
tumor usually confers an immunity which 
prevents another from developing. (2) For 
this reason multiple malignant growths 
are remarkably rare. (3) Cancer of the rec- 
tum and to a much lesser degree of the large 
bowel is often preceded by the develop- 
ment of a papilloma or adenoma. These 
papillomas may be multiple but when one 
of them becomes malignant, the others 
tend to disappear so that at the autopsy, 
none may be observed. The change is best 
seen In surgical specimens removed at an 
early stage. (4) Multiple papillomas in 
adenomatous polyps may recur In any part 
of the intestinal canal ... they have a 
strong tendency to become malignant. The 
carcinomatous change occurs only in one 
papilloma. 

It seems to be true that multiple car- 
cinoma is of exceptional occurrence. In 
thirty-six years of clinical practice, I have 
seen but one case, a carcinoma of the 
uterus, which I removed, and three and 
one-half years later, an early carcinoma 
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of the breast.?* Among the thirty cases here 
reported, there was only one uterine cancer. 
In the literature, up to 1935, there were 
but three recorded cases of uterine and 
breast cancer. Generally speaking, how- 
ever, multiple carcinomas are not ‘‘remark- 
ably rare,” as Boyd alleges, since in the 
‘Presbyterian Hospital autopsy records, 
5 per cent of all cancers were multiple. 
With increasing histological experience 
and thoroughness, the percentage would 
probably be even higher. 

Nor is there complete agreement with 
Boyd’s remarks about immunity in multi- 
ple cancer of the digestive tract. Four of 
our cases are not in accord with his 
statements. 

In one case a carcinoma of the colon 
had been removed by resection and another 
of the sigmoid by protectomy. A year 
later, a third carcinoma arising in a polyp, 
was found at autopsy in the cecum, and 
two additional carcinomatous polyps in 
the colon ascendens. 

In a second case a carcinoma of the 
cecum with papillary growths was resected. 
Sixteen years later, following an urgent 
colostomy, a second primary carcinoma 
of the colon and a beginning carcinoma in 
a jejunal polyp were disclosed at autopsy. 

In a third case a carcinoma of the appen- 
dix was removed. Three and one-half years 
after the operation, a cecostomy and resec- 
tion of the sigmoid were performed. The 
surgical specimen contained a cancerous 
polyp of the sigmoid and three other 
polyps; and at the autopsy, ten days later, 
numerous polyps of the colon and sigmoid 
were found. 

In a fourth case a carcinomatous polyp 
of the transverse colon was removed by 
excision; eleven days later a portion of the 
colon was resected, and this contained 
120 polyps. At autopsy, nineteen days 
after the first operation, there were found: 
(1) A duodenal cancer with a papillary 
structure suggesting a polyp origin; (2) 
a carcinoma of the sigmoid, very sugges- 
tive of a polypoid structure; (3) a car- 
cinomatous polyp of the jejunum, and (4) 
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numerous polyps in the small intestine, 
over a distance of 50 cm. distal to the 
duodenal cancer, and also in the colon and 
lower segment of the sigmoid. 

Two cases with polypoid cancers, three 
of which definitely had originated in 
polyps, show that the development of 
multiple primary cancer, contrary to the 
statement of Boyd, is not prohibited by 
the appearance of malignant changes in a 


single polyp. 
PROGNOSIS 


Of thirteen clinical cases of multiple 
cancers during 1923 to 1940 in the Pres- 
byterian Hospital five patients are living. 
The five cases are the following: 


Case. The patient, sixty-two years of age, 
with multiple cancer (metachronous) had a 
(biopsy of larynx) performed on September 
23, 1937, and a squamous cell epithelioma 
of the larynx was diagnosed. It was too far 
advanced for laryngofissure; it was well dif- 
ferentiated and had not invaded the under- 
lying tissue to any great extent. Total 
laryngectomy “‘seems to have been completely 
removed.” On March 30, 1939, an alveolar 
adenocarcinoma of the prostate was found and 
transurethral resection of the prostate was 
performed. There was no evidence of recur- 
rence on January 4, I94I. 

Case 11. This patient, forty years of age, 
had multiple cancer (metachronous). It was 
typically adenocarcinoma of the transverse 
colon in the hepatic flexure; there was a hard 
mass which was not adherent; there were no 
metastases in a lymph gland or anywhere else. 
Operation on November 23, 1923, consisted of 
partial colectomy, resection of ascending cecum 
and part of the transverse colon and ileo- 
colostomy. A fairly well differentiated adeno- 
carcinoma of the rectum penetrated the muscle 
layer and perirectal fat but there was no blood 
vessel invasion. A biopsy performed on Novem- 
ber 28, 1939, was somewhat similar to the 
previous one but was more differentiated. 
There were no metastases in forty-six lymph 
glands. On December 4, 1939, abdominoper- 
ineal resection was performed and the prog- 
nosis was relatively good. On May 28, 1941, 
the wound had healed, the colostomy was 
working well and the patient had no complaints. 
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Case ut. The patient, thirty-seven years 
of age, had multiple cancer which was meta- 
chronous. She had carcinoma of the left breast 
with metastases to the axillary lymph-nodes. 
X-ray radiation was used and on April 26, 1933, 
radical mastectomy performed. Small lymph- 
nodes in the axilla had been invaded. No 
radiotherapy was used postoperatively. There 
was a fairly well differentiated group of tumor 
cells with metastases to two small lymph-nodes. 
Papillary adenocarcinoma of both ovaries 
developed and on March 3, 1939, supravaginal 
hysterectomy and bilateral salpingo-oophorec- 
tomy were performed. On April 25, 1941, the 
patient weighed 144 pounds and there were no 
metastases. 

Case tv. The patient, a sixty-nine year old 
woman, had multiple cancer of the synchronous 
type. On February 23, 1939, she had a basal cell 
carcinoma of the skin of the forehead the base 
of which was covered with a reddish brown, 
dark, superficial crust. The borders were 
markedly raised and poorly infiltrated. She 
gave a history of having been hit by a nail. 
The pathological report was missing. X-ray 
treatment had been given. On March 22, 1939, 
adenocarcinoma of the rectum was diagnosed. 
There was an annual constriction of the rectum, 
8 cm. long, the borders of which were knobby, 
hard, tender and irregular. A finger could not 
be inserted through the opening. This was a 
moderately well differentiated tumor which 
had not metastasized to any of the thirty-six 
lymph glands found. The prognosis was good. 
Operation consisted of abdominoperineal resec- 
tion of the rectum and sigmoid colostomy. On 
May 13, 1941, the patient had gained weight 
and there were no evidences of metastases. 

Casev. The patient, a forty-seven year old 
woman, had synchronous multiple cancer. 
She had a multilocular papillary serous cysto- 
adenocarcinoma of both ovaries. On March 11, 
1938, supravaginal hysterectomy and bilateral 
salpingo-oophorectomy were performed. In 
the area of the right ovary a large fungating 
mass perforated the former ovarian capsule 
in several places and this condition existed in 
the area of the left ovary also. There was no 
ovarian tissue present. On June 20, 1941, no 
bleeding, discharge or pain were present. The 
patient weighed 154 pounds and the pelvis was 
clear. 


Of the three metachronous cases which 
are living, the interval in Case 1 between 
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the first cancer and July 1, 1941, is four 
years, between the second cancer and 
July 1, 1941 is two and one-fourth years; 
in Case 11 between the first cancer and 
July 1, 1941 the interval is seventeen and 
one-half years, between the second cancer 
and July 1, 1941, the interval is.one and 
one-half years; in Case 111 between the first 
cancer and July 1, 1941, there is an interval 
of eight and one-fourth years, and between 
the second cancer and July 1, 1941, there 
are two and one-fourth years. 

All these three cancer cases cannot be 
described as perfectly healed, because they 
have not reached the five-year term, but 
it is very interesting to see that in Case 111, 
with eight and one-fourth years and Case 
11, with seventeen and one-half years, the 
first cancer can be said to be absolutely 
healed postoperatively. There is also the 
hope for healing of the second cancers. 
Also, in the two synchronous cases, Case Iv 
with three and one-fourth years after opera- 
tion and Case v with three and one-fourth 
years after operation, both patients are 
still in good health, but the five-year limit 
has not been reached. However, there is 
good reason to believe that all the five 
patients will be absolutely cured. There- 
fore, the prognosis in multiple cancer 
treatment Is not altogether hopeless. 


SUMMARY 


1. A clinical analysis of thirty cases of 
multiple cancers has brought out the fact 
that the period from the first appearance 
of symptoms until death was _ shorter 
in cases of multiple primary malignant 
growths than in single ones; the weight 
loss was also considerably greater. 

2. The correct diagnosis of multiple 
cancer was made during life in four of the 
synchronous and in five of the metachro- 
nous cases. It shows very clearly how muci 
the diagnosis of cancer owes to radioscopy. 
X-ray examinations of the total digestive 
tract, not only of it segments, should be 
carried on, because of the high percentage 
of multiple cancers in different segments 
of the digestive tract. 
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3. The influence of multiple cancer on 
the blood as well as the study of the value 
of the phosphatase reactions in multiple 
cancer should be further investigated. 

4. The view expressed by Boyd ‘“‘that 
the present of one malignant tumor 
usually confers an immunity which pre- 
vents another from developing” and that 
the ‘“‘carcinomatous changes in multiple 
polyps of the intestine occurs only in one 
papilloma” is not borne out by this mate- 
rial. In four cases of polyposis, there were 
multiple cancers of the large intestine; 
in One instance, there were three primary 
growths and in another five. 

5. Thirteen clinically observed cases of 
multiple cancer were studied, of which five 
are living and eight are dead. Among the 
living cases we had two synchronous and 
three metachronous cases. The two syn- 
chronous cases were two and one-half 
years and three and one-fourth years 
after operation. Both are still in good 
health, but the five-year limit has not been 
reached. Also, the three metachronous 
cases have not reached the five-year limit. 
There is good reason, however, to believe 
that all five patients will be absolutely 
cured. Therefore, it can be concluded that 
the prognosis in multiple cancer is not 
altogether hopeless. 


I wish to express my indebtedness to Dr. 
A. M. Pappenheimer and Dr. George Draper 
for valuable suggestions. 

I also wish to express my thanks to Dr. R. 
Golden for his permission to publish the x-ray 
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pictures from the Department of Radiology, to 
Dr. P. C. Swenson, and especially to Dr. L. M. 
Pascucci for their collaboration in interpreting 
the x-rays. 
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O a great many the differential diag- 

nosis of low back pain with or without 

sciatic radiation is a daily and a very 
important problem. The problem calls for 
a systematic investigation of the many 
causes of the “‘so-called sciatic syndrome.” 
Among these causes, particularly since 
the publications of Mixter and Barr,! the 
herniation of an intervertebral disc and 
hypertrophied ligamentum flavum has 
gained such prominence that other causes 
of sciatic pain are being pushed to the 
background and are failing to receive the 
attention they deserve. Among these less 
frequent, but equally important causes 
responsible for back pain with sciatic 
radiation are tumors of the cauda equina. 

Our recent experiences have shown that 
the presenting symptoms in early cases 
of tumors of the cauda equina are not 
unlike those elicited in patients with 
herniated nucleus pulposis. Because of this 
great similarity a review of those tumors 
was undertaken to learn if there are any 
dependable criteria of differentiation. From 
a therapeutic point of view it Is very Im- 
portant to distinguish between these two 
conditions, especially since the operative 
exposure of a disc Is as a rule a very limited 
one, and a neoplasm of the cauda equina 
through such an exposure can readily be 
overlooked. 

As was recently pointed out by Van 
Wagenen and Rossier? the early diagnosis 
of spinal cord tumors is still not too fre- 
quent. In their study of thirty-three cases 
of spinal cord tumors only three patients 
were ambulatory at the time of admission. 
On the average seventeen months elapsed 
from the time the patient first consulted a 
physician until the time of operation. 


TUMORS IN THE REGION OF THE CAUDA EQUINA 
A REVIEW OF TWENTY-FIVE CASES 


36 


Lizgut. Compr. ABRAHAM KAPLAN, M.C. 
United States Naval Hospital 


PORTSMOUTH, VIRGINIA 


Even more difficult is the early diagnosis 
of neoplasms in the region of the cauda 
equina. Among the helpful diagnostic cri- 
teria with reference to early recognition of 
such lesions Bennett* has stressed spasm 
of the erector spinae muscles, shortening 
of the hamstrings, and pain upon hyper- 
extension of the spine and extreme flexion 
of the legs. It is interesting that such were 
the early findings in Bagley’s‘ unusual case 
of a dermoid of the cauda equina. 

In Allen’s® review of sixty-nine cases of 
cauda equina tumors from the National 
Hospital Queen’s Square the first and most 
constant symptom was intermittent back 
pain with remissions varying from several 
months to a year. This was present in 
go per cent of the cases. Coughing, strain- 
ing, or lying in the recumbent position 
aggravated the pain. In about 60 per cent 
of the cases motor disability followed 
sensory disturbances, and yet in 23 per 
cent of the entire group sensory changes 
were absent. The first abnormal tendon 
reflex changes were found in the ankle 
jerks. However, it is significant that in 
10 per cent of the cases all reflexes were 
entirely normal. Spurling and Mayfield® 
found that the absence or diminution of 
the tendon reflexes of the lower extremities 
were among the earliest objective neuro- 
logical findings in cauda equina neoplasms. 

Inflammatory lesions of the cauda equina 
may easily mimic the findings of a neo- 
plasm in this region. From a surgical point 
of view it is more important to determine 
the presence or absence of a growth in 
the region of the cauda equina, rather than 
its exact location. Elsberg and Constable’ 
in a study of forty-five cases, twenty-eight 
of which proved to have a new growth, 
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found that the total protein of the spinal 
fluid was the most helpful diagnostic 
factor. In each instance in which a neo- 
plasm was found the total protein was 
increased, whereas in those instances with 
inflammatory lesions there was no eleva- 
tion of the total protein. 


ANALYSIS OF CASES 


This group of twenty-five patients with 
tumors of the cauda equina represents 18.5 
per cent of the total number of spinal cord 
tumors in our series. While analyzing this 
series of cases it became quite evident that 
in the very early stages neoplasms in 
this region are unusually difficult to recog- 
nize and at times practically impossible to 
differentiate from a herniated intervertebral 
disc. On the other hand in the very ad- 
vanced stages the diagnosis of a cauda 
equina tumor can often be made at a glance. 

As the clinical syndrome, which these 
neoplasms produce, becomes more familiar, 
precise diagnostic studies of the spinal fluid 
will be employed earlier and more fre- 
quently. The results of such studies will 
inevitably lead to earlier recognition of 
neoplasms of the cauda equina, and treat- 
ment will be instituted long before irre- 
versible damage to the roots has taken 
place. 

The clinical picture of the twenty-five 
patients under consideration can best be 
appreciated if they are grouped under the 
following three headings: 

1. Cauda Equina neoplasms with ad- 
vanced neurological signs. In other words 
those who entered the Hospital not on their 
own motor power. Of these there were five 
patients, 20 per cent of the cases. 

2. Cauda Equina neoplasms with early 
neurological signs. Those who at the time of 
admission were still able to walk with little 
or no assistance. These numbered sixteen 
patients in our series or 64 per cent of the 
cases. 

3. Cauda Equina neoplasms with no 
objective neurological signs. These pa- 
tients, four in number, (16 per cent) were 
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recognized as a result of systematic labora- 
tory studies. More specifically, the abnor- 
mal spinal fluid findings and the injection 
of lipiodol clearly established the presence 
and position of the new growth. 

In our first group of five patients who 
were unable to enter the hospital on their 
own motor power, two patients had malig- 
nant neoplasms. One was an osteogenic 
sarcoma and the other a neuroblastoma. 

The remaining three patients had benign 
neoplasms, two neurofibromas and one 
ependymoma. 

The outstanding and initial symptoms in 
these patients was pain over the lumbo- 
sacral region. The duration of pain varied 
on the average from six months to one and 
one-half years, but in one patient the pain 
had persisted for almost thirty years. The 
pain in all these patients radiated from the 
lower back down one leg and then spread 
to include the other and was consistently 
accompanied by weakness of either or both 
legs. Urinary symptoms presented them- 
selves from two weeks to four months be- 
fore hospitalization. 

Atrophy of the legs accompanied the 
paresis and sensory loss was confined to the 
sacral segments. The knee and ankle jerks 
were either seriously diminished, or com- 
pletely absent. Urinary retention with 
overflow of the bladder was the rule. 

In only one instance was there widening 
of the lumbar canal by x-ray. In another 
case there was x-ray evidence of destruction 
of the body of the third lumbar vertebra 
due to invasion by malignant growth. 

Lumbar puncture in two cases showed 
xanthrochromic fluid and complete mano- 
metric block. In two patients it was neces- 
sary to inject lipiodol for the exact location 
of the neoplasm. 

There were no operative fatalities and 
improvement was noted only in the three 
patients who had benign neoplasms. With 
return of power there was return of urinary 
control and then a better appreciation of 
sensation. These three patients left the 
hospital greatly improved and now are 
able to care for themselves. 


An example of this group ts the following 
case history: 


On January 6, 1936, a fifty-six year old 
housewife was admitted to the hospital because 


Fic. 1. Lipiodol arrest at lower border 
of thoracic 12. Note irregular shape 


of “cap” outlining upper pole of 


neoplasm. 

she was no longer able to walk. The patient 
was in a good state of health until six months 
previously, when she began to have pains 
across the lower back. Shortly after the onset 
of the back pain she also noted pain in both 
hips, and then pain in both knees radiating 
down the anterior aspect of both legs to the 
toes. These pains were sharp and intermittent 
and were not influenced by coughing or strain- 
ing. About this time there was also weakness 
noted of both legs and increasing difficulty 
in walking. Soon there was delay in starting 
urination, then urinary retention and finally 
overflow incontinence. For two weeks before 
admission these symptoms advanced rapidly 
so that she was no longer able to get out of bed. 

Examination showed a thin, emaciated, and 
chronically ill person with marked wasting of 
the muscles of the lower extremities, and a 
decubitus on the left heel and over the sacrum. 
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There was some movement of the toes, other- 
wise the legs showed a flaccid paralysis. Sensa- 
tion of pain, temperature and light touch was 
completely lost on both sides over skin areas 


of sacral two to five inclusive. In addition 


Fic. 2. Patient’s position while standing. 


there was hypesthesia over the first sacral 
areas. Position and vibration sense were not 
impaired. Knee jerks, ankle jerks and lower 
abdominal reflexes were absent. 

Lumbar puncture failed to yield any fluid. 
Lipiodol was then injected through the cisterna 
magna and came to a complete arrest at the 
twelfth thoracic vertebra. (Fig. 1.) 

Laminectomy disclosed a well encapsulated 
intra-arachnoid tumor extending from the 
conus to the fourth lumbar vertebra. The 
tumor was bluish red, vascular and friable. 
It filled the entire canal and was intimately 
attached to the roots of the cauda equina. 
An intracapsular removal of the tumor was 
done. 

The postoperative course was stormy, diffi- 
cult and at times very discouraging. For over 
a fortnight there was a septic type of fever 
rising to 103°F. due to a persistent cystitis and 
pyelonephritis. In addition there were further 
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complications of a decubitus over the right 
trochanter and over the sacrum. 

Because the neoplasm showed some sus- 
picious areas of malignancy, the patient was 
given a series of x-ray treatments. Soon the 
pain disappeared and her general condition 
began to improve. There was also slight evi- 
dence of returning sensation and at the end of 
two months the left leg began to move. 

Six months after the operation she was 
transferred to Montefiore Hospital where im- 
provement continued. After two years she was 
finally discharged sufficiently well to walk 
without assistance and with no_ sphincter 
disturbance. 

Re-study of the tumor proved it to be one 
of the benign types of spinal cord neoplasms: 
an ependymoma. 


Comment. It is well to note that for six 
months this patient’s condition was not 
recognized. By this time she was almost 
completely paralyzed, had urinary reten- 
tion and decubitus; indeed she was a very 
poor surgical risk. Fortunately, the tumor 
proved to be benign. Two years of hard 
work by several departments put this pa- 
tient on her feet. Had the diagnosis been 
made earlier, the patient would have been 
in far better condition for operation, the 
removal of the tumor would have been 
much simpler, and the recovery more rapid. 

In group two there were sixteen patients 
with early neurological signs who at the 
time of admission were still able to walk. 

A composite of their histories and findings 
is as follows: Four of these patients had a 
definite history of trauma shortly before 
the onset of the symptoms. The pain radi- 
ated down one leg in three cases but the 
radiation was bilateral in thirteen cases. 
In twelve cases the pain was aggravated 
by coughing, sneezing or straining. Sen- 
sory complaints of coldness, numbness, or 
tingling were referred to one extremity in 
three cases and bilaterally mn four cases. 
One patient noted progressive weakness in 
one leg, but five observed this symptom in 
both legs. Sphincteric disturbances of the 
urinary bladder varied in onset from two 
days to four months before admission in six 
patients. Of these, five stated they had 
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difficulty in initiating urination; only one 
had urinary retention. 

Motor weakness of one leg was found in 
seven cases, and paresis of both legs was 
found in five cases. Sensory defects were 
chiefly hypalgesia and hypesthesia, involv- 
ing the sacral segments. Anesthesia over 
these regions was unusual. In ten cases the 
sensory abnormality was bilateral in distri- 
bution and in three cases it was unilateral. 
Abnormal reflexes of the lower extremities 
were not consistently present. For example, 
knee jerks were diminished or absent on 
both sides in five cases, and on one side 
in three cases. The ankle jerks were dimin- 
ished or absent bilaterally in ten cases and 
unilateral in four cases. Laségue sign was 
present only in two patients. In one it was 
bilateral and in the other patient it was 
only on one side. The abdominal responses 
were impaired bilaterally in two cases and 
unilaterally in two cases. Spinal tenderness 
over the lumbosacral region was found in 
seven of the sixteen patients. X-ray studies 
of the spine in this group yielded no helpful 
data. 

The spinal fluid studies on the other 
hand were very helpful in establishing the 
diagnosis. In twelve patients the fluid was 
xanthochromic and of these five showed a 
Froin syndrome. Eight patients showed 
complete manometric block. In only two 
patients was the total protein of the spinal 
fluid within normal limits, in eight others it 
was markedly increased. One patient 
showed a total protein of 1,920 mg. per 
cent. 

Laminectomy was performed in this 
group of patients without operative mor- 
tality. 

In three of the sixteen patients malig- 
nant infiltrating tumors were found and 
removal was necessarily incomplete. Of 
the remaining thirteen patients seven had 
neurofibromas, three ependymomas, two 
meningiomas and one a benign cyst. 

As an example of this group the following 
may be briefly cited: 

On Sept. 10, 1935, an eighteen year old girl 
was admitted to the hospital because of in- 
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creasing difficulty in walking. She was in 


very good health until two years before ad- 
mission, when she began to have pain in the 
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she could walk only on her toes and was 
unable to stand on her heels. (Fig. 2.) In addi- 
tion there were adductor spasms of both legs. 


A 


B 


Fic. 3. Typical “cap” deformity of arrested lipiodol at third lumbar 
vertebra. 


right thigh, which radiated down the right leg 
to the ankle. A year later the right leg became 
stiff and after three months pain and stiffness 


Fic. 4. Showing size of well demarkated tumor. 


spread to the left leg. Forward bending was 
limited to about 15 degrees. About th's time 
she also noted coldness and numbness in both 
legs. Coughing, sneezing or straining caused a 
tingling and tightening sensation in both lower 
extremities. For several months she noted that 
during the night both legs would suddenly 
jump up. The menses were irregular, but there 
were no urinary symptoms. 

General physical examination was normal. 
Neurological examination showed the following 
abnormalities: Spasticity of both legs so that 


Hypalgesia was found to affect skin areas of 
sacral 3 to sacral 5 on the left, and sacral 4 and 
5 on the right. Light touch and temperature 
were less affected over this area. Both knee 
jerks were absent; the right ankle jerk was 
sluggish and the one on the left failed to 
respond. 

The spinal fluid was clear and colorless, 
showing only two cells, and no block to jugular 
compression. Wassermann test was negative 
and total protein was only 27 mg. per cent. 
In spite of these findings lipiodol was injected. 
This came to a complete arrest at the third 
lumbar vertebra. (Fig. 3.) 

Laminectomy was performed from lumbar 
3 to sacral 1 inclusive. The exposed dura was 
blue and tense. When the dura was opened a 
tumor was found filling the entire canal hiding 
all the roots of the cauda equina. Fortunately, 
this neoplasm was fairly well demarkated and, 
except for a few tabs adherent to some roots, it 
was completely removed. (Fig. 4.) Micro- 
scopic study of this tumor was subsequently 
reported ependymoma. 

The postoperative course was uneventful, 
except for some urinary retention which cleared 
up within ten days. It is now over six years 
since the operation; the patient has remained 
well able to go to business and shows no ab- 
normal findings. 
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Comment. For fifteen months this pa- 
tient had typical “‘sciatic”’ pains radiating 
down the right leg and then it spread to the 
other leg. With very rare exceptions, bilat- 
eral “‘sciatica” is due to a growth in the 
region of the cauda equina. The gait and 
the adductor spasms were so typical of a 
cauda equina tumor that in spite of nega- 
tive spinal fluid studies, lipiodol was 
injected for exact localization. The removal 
of this benign growth was much easier than 
in the previous case and recovery was more 
gratifying. 

In our last group in which cauda equina 
neoplasms produced no abnormal neuro- 
logical signs there were only four patients. 

It is in these patients that a carefully 
taken history will lead to the correct diag- 
nosis, for in this group one must depend on 
symptoms rather than on signs. Pain across 
the lower back at first radiating down one 
leg and then down the other was the most 
constant complaint. The duration of the 
pain varied from seven weeks to two years 
and was aggravated in each patient by 
coughing, sneezing or straining. In two 
patients the pain was worse in the prone 
position, and they found relief from pain 
only when in the erect posture. Periods of 
remission from pain were present in all the 
patients and in one case it lasted eighteen 
months. 

Repeated neurological examinations 
failed to disclose any abnormal findings. 
X-ray studies of the lumbosacral region 
were normal. Nevertheless it should be 
remembered that there are many diseases 
of the spine which begin by involving the 
osseous structures before producing nerve 
irritation and compression. These, there- 
fore, must be excluded by careful roentgen 
ray studies. 

The information gained from l[umbar 
puncture and spinal fluid findings were of 
greatest value in establishing the correct 
diagnosis. Since lumbar puncture Is such a 
simple, safe and informative laboratory 
procedure, it is difficult to understand 
why there should be any hesitation about 
doing it. Without careful examination of 
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the spinal fluid the study of a patient with 
low back pain is incomplete. 
All the patients in this group, four in 


Fic. 5. “Cap” deformity at upper 
border of fourth lumbar vertebra. 
Note the lipiodol at lower end of 
dural sac (sacral 1) showing block 
was not complete. 


number, showed xanthochromic spinal fluid 
and in two of these there was a Froin 
syndrome. The total protein of the spinal 
fluid was 100, 86.5, 150 and 338 mg. per 
cent, respectively. Lipiodol injection in 
three patients showed an arrest of the 
opaque oil and clearly demonstrated the 
upper position of the growth. In the fourth 
case Operation was performed without 
lipiodol studies. 

Briefly an example of this group Is as 
follows: 


An obese Italian housewife, aged thirty-four, 
was admitted on February 21, 1941, because of 
pain down the right leg of three years’ duration. 
Fifteen years and again six years before 
admission the patient skidded down a flight 
of stairs striking the lower spine without any 
immediate ill effects. Three years before admis- 


: 
A 

- 


42 American Journal of Surgery Cohen, Kaplan—Tumors of Cauda Equina 


sion she began to experience spasmodic “‘pull- 
ing” pains in the right gluteal region which 
were aggravated by changes in position. X-ray 


Fic. 6. Neuroftbroma (Schwan- 
noma) removed from fifth lum- 
bar root. 


films of the spine at this time revealed con- 
siderable arthritis. She was given injections 
of vaccine therapy into the sciatic nerve and 
after several months there was marked im- 
provement. Eighteen months later there was 
an exacerbation of the pain which now began 
to radiate down the right thigh. X-ray of the 
lower spine at this time showed “spinal curva- 
ture and arthritis.” Injections into the sciatic 
nerve were repeated but were ineffective. One 
year before admission the pain became so 
severe, that she had to discontinue her house- 
work. Bending, coughing or lying down greatly 
intensified the pain. There were no urinary, 
rectal or menstrual disturbances. 

The patient was unusually obese, and x-ray 
films of the gallbladder showed three calculi; 
otherwise the general examination was nega- 
tive. Any extension of the legs caused a severe 
exacerbation of pain. The patient preferred to 
sleep in the sitting position. Repeated neuro- 
logical examinations failed to show any 
abnormality. 

Roentgen study of the spine showed pro- 
ductive spondylitis from the sixth to the ninth 
thoracic vertebrae, and also some arthritic 
changes in the lumbar segments, and in the 
sacro-iliac synchondrosis. 

The spinal fluid was faintly xanthochromic 
and within a few minutes clotted spontane- 
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ously. The total protein was 338. mg. per cent. 
Lipiodol was injected and was arrested at the 
upper border of the fourth lumbar vertebra. 
(Fig. 5.) 

Laminectomy disclosed an intradural tumor 
attached to the fifth lumbar root on the right. 
The growth was easily and completely removed 
and proved to be a neurofibroma. (Fig. 6.) 

The postoperative course was uneventful 
and three weeks after operation she was dis- 
charged completely free of pain and to date 
is carrying on her household duties without 
any discomfort or difficulty. 


Comment. In this patient the diagnosis 
of a cauda equina neoplasm was suspected 
from the symptoms. The laboratory find- 
ings confirmed these suspicions and the 
Operation proved the diagnosis. The re- 
moval of the growth was comparatively 
simple and the resulting recovery prompt 
and complete. 


SUMMARY 


In reviewing our group of twenty-five 
cases as a whole, and keeping in mind the 
problem of the differential diagnosis of 
herniated nucleus pulposis, certain ob- 
servations were made. Six patients had a 
history of trauma immediately preceding 
the onset of symptoms. There were, how- 
ever, additional instances of long antece- 
dent trauma, but these are not included. 
In some there was a fall and an injury to 
the back, while others stated that they felt 
something snap in the region of the lower 
spine during a sudden and unusual exertion. 
One can only speculate about the relation- 
ship of trauma which may cause a shift of 
the tumor to the immediate onset of 
symptoms. Even more difficult 1s an ade- 
quate explanation for the remission of 
symptoms which were noted in seven pa- 
tients. The free interval varied from weeks 
to months. In six of these patients a soft 
type of tumor was found at operation, but 
in one of them the tumor was a hard 
neurofibroma. 

The spinal fluid studies were of greatest 
help. In one patient in whom fluid could 
not be obtained a tumor completely filling 
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the lumbar canal was found at operation. 
In seventeen of the remaining twenty-four 
cases the spinal fluid was xanthrochromic. 
The finding of xanthrochromia in a pro- 
truded disc Is so rare, that the question of a 
neoplasm should be raised immediately. 
Other details of the dynamics of the fluid 
have frequently been stressed. We have 
found multiple spinal punctures to be of 
considerable localizing value, so that some 
cases have been spared lipiodol injection. 

The most frequent type of tumor was the 
neurofibroma, of which there were ten; 
there were four ependymomas, two menin- 
giomas, two neuroblastomas and four mis- 
cellaneous growths. 

While there was no operative mortality 
or death in the hospital, the patients with 
malignant tumors survived but a few 
months. The majority of the patients, 
even those with advanced signs at the 
time of admission, have done exceedingly 
well. 


CONCLUSIONS 


The early diagnosis of neoplasms in the 
region of the cauda equina can and should 
be made before the roots have suffered 
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serious damage. A history of intermittent 
“sciatic” pain which fails to respond to 
simple nonsurgical measures, should have 
the benefit of complete spinal fluid studies. 
If there is any doubt as to the exact loca- 
tion of the tumor, lipiodol injection is 
indicated. 
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AN INTERNAL FIXATION DEVICE FOR THE TREATMENT 


OF INTERTROCHANTERIC FRACTURES OF THE FEMUR 


HERBERT VH. THATCHER, M.D. 
On Staffs of St. Vincent’s and Providence Hospitals 
PORTLAND, OREGON 


OR the past year and a half, my asso- 

ciates and I have treated intertro- 

chanteric fractures of the femur by 
means of an internal fixation device con- 
sisting of a modified Smith-Petersen nail 
and a wood screw. When assembled, the 
nail and the screw form a go degree angle 
support. This arrangement permits early 
weight bearing since the screw, by passing 
obliquely through the femoral shaft, holds 
the reduced comminuted fragments firmly 
in place. The technic of placing the nail 
and the screw is relatively simple. Further- 
more, the time required for insertion of 
both the nail and the screw is little more 
than that which Is necessary for insertion 
of the nail alone. 

To date, we have treated thirteen pa- 
tients by this method, three men and ten 
women. The results have been most en- 
couraging. All but one of the patients were 
able to start weight bearing early. Dis- 
placement of bony fragments could in no 
instance be demonstrated. Morbidity was 
negligible and there was only one death. 
The patient who died was an eighty- 
five year old woman. Her death, about 
a month after operation, was due to 
bronchopneumonia. 


DESCRIPTION OF NAIL AND SCREW 


The twice modified, three-flanged Smith- 
Petersen nail we use (A, Fig. 1) is made of 
vitallium; and is manufactured in three 
lengths, 3, 314 and 314 inches. The first of 
its two modifications was devised by 
Johansson, and consists of a ‘“‘central 


canal.” Because of this canal, it is possible 
to slip the nail over a previously inserted 
guide wire when the nail is to be driven 
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through the upper end of the femur. The 
other modification was made by the author. 
It consists of a hole cast at right angles 
through the head of the nail. (B, Fig. 1.) 
This right angle hole serves a twofold pur- 
pose. The first is to guide the drilling of an 
oblique channel through the femoral shaft. 
(Fig. 2.) The second is to help stabilize 
the screw placed into this channel. (Fig. 
3.) The diameter of the right angle hole is 
about 13¢, of an inch, or approximately the 
same as that of the unthreaded shank of the 
screw it receives. It is important that 
the caliber of this right angle hole be equal 
to, or just barely greater than, that of the 
shank of the screw because there must be 
only the slightest amount of play when the 
screw is seated in the hole. 

The screw, like the nail, is made of 
vitalltum; and we have available screws 2, 
214, and 2!¢ inches long. (c, Fig. 1.) The 
one we used at first was patterned after 
the common wood screw with its counter- 
sunk head, long shank; and relatively short 
threaded tail. (Figs. 44, B and c.) Later, 
however, the screw was improved. The 
head was rounded, the unthreaded shank 
was made thicker and shorter, and the 
threaded tail was lengthened. Thus, in 
the improved screw the head has a flat 
base. The diameter of the unthreaded 
shank (approximately !3¢4 of an inch) is 
slightly greater than the greatest diameter 
of the threaded tail. Also, the shortened 
shank does not extend beyond the inferior 
border of the right angle hole in the nail 
head. (a, Fig. 3.) Consequently, the 
threaded tail begins immediately below 
the lower border of the hole. As a result, the 
threads bite into the lateral as well as the 
medial cortex of the femoral shaft and thus 
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the skin over the site of the injury is pre- 
pared by shaving, cleaning with green soap 
and water, and application of an alcohol 
dressing which is renewed the following 
day. Thus, preparation of the operative site 
takes two days. The patient, before he is 


aid in stabilizing the fixation device. 
(Fig. 4p.) 
METHOD OF TREATMENT 


Preoperative Management. As soon as 
the patient is admitted to the hospital, 
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Fic. 1. A, modified three-flanged vitallium nail. Nails of 
three lengths—3, 314, and 31% inches—are used. B, right 
angle hole in nail head. c, improved wood screws, 2, 24, 
and 214 inches Iong. Notice rounded head with flat base, 
short shank, and long threaded tail of these screws. It 
should be stated, however, that the head is larger than is 
necessary. It need be only large enough to keep the screw 


from slipping through the right angle hole. 


measures to combat initial shock are insti- 
tuted. The injured limb is steadied with 
sandbags until it is deemed feasible to 
apply traction. Traction, when applied, is 
maintained by adhesive plaster. Enough 
weight is used to prevent shortening of the 
extremity and to decrease pain. 

As a further precaution, all patients are 
carefully examined by an internist in order 
to rule out any co-existing disease not re- 
lated to the injury which might make 
operation inadvisable. Obviously, a patient 
with a grave organic disease, which has 
already been aggravated by the injury, 
should not be subjected to the added shock 
of operative interference. Such a patient 
should be kept as comfortable as possible 
by means of bed rest and traction, and 
suitable supportive measures should be 
instituted to improve his general condition. 

When it is considered that operation 
can be carried out with reasonable safety, 


taken to surgery, is given the usual 
sedatives. 

Operation. Spinal block or gas inhala- 
tion anesthesia may be used. Novocaine 
infiltration is, however, satisfactory. But 
whichever agent is employed, it is 1mpor- 
tant that it be started before an attempt 
is made to reduce the fracture. It is our 
practice to begin the anesthetic as soon as 
the patient is brought to the operating 
room and while he is still on the stretcher. 
This is done to obviate the pain which the 
patient would otherwise have when he is 
moved from the stretcher. 

As soon as the patient is completely 
relaxed he is transferred from the stretcher 
to a fracture table, that is, a table which 
has both a pelvic and a perineal rest. Such a 
table facilitates the taking of roentgeno- 
grams during the course of the operation. 

After the patient has been placed on the 
fracture table, anteroposterior and lateral 
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roentgenograms are taken to ascertain the 
position of the fracture. Manipulation and 
traction, if necessary, are then carried out, 


Fic. 2. Schematic drawing illustrating manner 
of drilling oblique channel in femoral shaft. 
Notice drill in right angle hole of nail head. 


and roentgenograms are again taken. If the 
roentgenograms show that the fracture has 
been satisfactorily reduced, the reduced 
position is maintained either by an assist- 
ant or by the traction apparatus attached 
to the table, and the open operation is then 
carried out. 

The skin incision is made on the lateral 
aspect of the thigh, along the axis of the 
femoral shaft. In order to obtain sufficient 
exposure of the base of the greater trochan- 
ter and the upper part of the femoral shaft, 
the incision should be about 4 or 5 inches 
long, measuring from the tip of the trochan- 
ter to about 3 to 4 inches below the trochan- 
teric base. However, when the patient 
is obese, it may be necessary to extend the 
incision above and below the greater 
trochanter. 

The muscles and other underlying struc- 
tures are then divided until the bone is 
exposed. As division of these structures 
progresses, bleeding is controlled with cat- 
gut ties or with the electric cautery rather 
than with hemostats because the metal 
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instruments would show in the roentgeno- 
grams and obscure the view. 
When the bone has been exposed, a 


Fic. 3. Schematic drawing showing go degree 
angle support formed by proper placing of 
nail and screw. Notice, A, that shank of screw 
does not extend beyond inferior border of right 
angle hole and that threads begin immediately 
below hole. 


Kirschner guide wire, started at the base 
of the greater trochanter, is passed through 
the neck and into the head of the femur. 
The position of the wire is checked by 
roentgenograms. If it has not passed 
through the center of the femoral neck, 
another wire must be inserted. The incor- 
rectly placed wire is not removed, how- 
ever, until the second wire has been passed. 
By leaving it in place, it serves to correct 
the angle at which the second wire is 
inserted. 

As soon as roentgenograms show that the 
guide wire is in a satisfactory position, a 
nail of suitable length, attached to a hol- 
low driving rod, is slipped over the guide 
wire. But before the nail is driven in, it is 
important to make sure that the right angle 
hole in the head of the nail points in the 
direction of the axis of the femoral shaft. If 
it does, driving may be started. When the 
nail has been driven about half way into the 
bone, the driving rod is unscrewed and 
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the guide wire is extracted. This is done to 
prevent the possibility of bending the wire 
during the driving process. After the wire 
has been removed, driving is resumed with 
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the right angle hole in the head of the nail. 
(Fig. 2.) In this way there is less danger of 
deviating from the diagonal direction it Is 
important to keep. 


D 


Fic. 4. Roentgenograms of patients treated by this method. a, B and c, show 
the common wood screw originally used. p, shows the improved screw. Each 
film was taken after the patient had been bearing weight for several months. 
The screws extend a litt!2 too far beyond the medial cortex in these cases. 


a mallet, and is continued until the right 
angle hole in the nail head Is on a level with 
the lateral cortex of the femoral shaft. 
The next step in the operation is the 
drilling of the oblique channel through the 
femoral shaft. As has already been pointed 
out, this is done with the drill inserted in 


Stabilization of the fixation device, it has 
been shown, is improved because the 
threads of the screw bite into both the 
lateral and the medial cortex of the femoral 
shaft. In order to insure still greater stabili- 
zation, it is desirable for the screw threads 
to bite into the walls of the channel as well. 
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Hence, the bore of the channel must, as Is 
readily apparent, be slightly smaller than 
the caliber of the threaded tail of the screw. 
We have found that a channel of proper 
dimensions can be made with a drill having 
a diameter of either !!64 or 535 of an inch 
and a length of 5 or 5!4 inches. 

Drilling of the cavity in the femoral shaft 
is continued until the surgeon can feel that 
the point of the drill has just barely pierced 
the medial cortex. When he feels that it has, 
and before he removes the drill, a piece of 
catgut is tied to the drill immediately 
above the superior border of the right angle 
hole in the head of the nail. Thus, when the 
drill is removed, it Is an easy matter to 
measure the distance between the piece of 
catgut and the point of the drill in order to 
select the screw which most nearly approx!- 
mates the length of the oblique channel. 
Although screws that extend beyond the 
medial cortex of the femoral shaft will cause 
no damage, we prefer to have no more than 
the tip of the screw protrude beyond the 
cortex. For this reason we keep on hand 
screws of varying length, that is, as previ- 
ously stated, 2, 2!4, and 2!¢4 inches long. 
These have so far adequately filled our 
needs. 

After a screw of suitable length has been 
selected, it is inserted in the right angle 
hole in the nail head, passed down into the 
oblique channel in the femoral shaft, and 
screwed securely in place. (Fig. 3.) Once the 
screw Is In place, the wound is closed in 
layers and a dressing is applied. The dress- 
ing is held in place by means of a cotton 
elastic bandage. Neither a plaster cast nor 
traction Is applied since they are not con- 
sidered necessary. 

Postoperative Care. Two or three days 
after the operation the patient is en- 
couraged to sit up in bed. And a week post- 
operatively he is allowed to sit up in a wheel 
chair. At the end of two weeks the skin 
sutures are removed. The patient is then 
encouraged to begin weight bearing with 
the aid of crutches, and he is urged to 
continue this each day until he can get 
along without any assistance. Ordinarily all 
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walking aids can be discarded after four 
weeks. A young and active patient may 
start weight bearing sooner than two weeks 
after the operation if for any reason he 
should desire to do so. 

Removal of the Fixation Device. It is, of 
course, not necessary to remove the nail 
and the screw. They may, however, be 
removed after bony union has taken place. 
When this is done, the exposure need be no 
greater than that which is necessary for 
removal of only the nail. 

Roentgenograpby. It is our practice to 
have both anteroposterior and lateral films 
taken each time any step in the operative 
procedure is checked by roentgenography. 
We believe this is extremely important 
because a single view often does not give 
accurate information with regard to the 
position of bony fragments or of the 
internal fixation device. 

In taking roentgenograms during the 
course of the operation, the technician 
drops each cassette into a sterile pillow 
slip which ts held by the surgical nurse. 
Cassettes protected in this manner can 
be held in any position by an assistant 
without contaminating the operative field. 

Since a number of films are taken dur- 
ing the course of the operation, it is of 
the utmost importance to shorten the 
time required for exposing, developing, 
and fixing the films. We have found that 
satisfactory films can be obtained in a 
minute and a half by overexposure and 
underdevelopment. In other words, by this 
method, about one-third more exposure is 
used than is required for films taken in the 
usual manner. And the solutions used for 
developing and fixing the films are heated. 
The temperature of these solutions is 
kept at 72°F. It may, however, be allowed 
to go as high as 76°F., but it should not 
exceed this. 


SUMMARY™* 


A simple internal fixation device for the 
treatment of intertrochanteric fractures of 


*Since this article was submitted for publication, 
the author has performed the operation described 
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the femur is described. This device consists 
of (1) a three-flanged, vitallium nail, with a 
channel throughout the length of its shaft 
and a right angle hole in its head, and (2) 
a vitalltum wood screw. When assembled, 
the nail and the screw form a go degree 
angle support which makes possible zarly 
weight bearing. 

Included also is a detailed description 
of the relatively simple technic of insert- 


therein on seven more patients with intertrochanteric 
fractures of the femur and on two patients with frac- 
tures of the femoral neck, making a total of twenty-two 
patients treated by this method. The results obtained 
in the second group of nine patients have been as 
satisfactory as those in the first group of thirteen 
patients, 
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ing both the nail and the screw. The man- 
agement of the patient before as well as 
after the operation is discussed. And a 
procedure for shortening the processing of 
roentgenograms during the course of the 
operation is outlined. 

Thirteen patients have been treated by 
this method. All but one of them were able 
to start weight bearing, with the aid of 
crutches or a walker, approximately two 
weeks after operation and to discard all 
walking aids at the end of four weeks. 
There was no displacement of bony frag- 
ments. Morbidity was of little or no 
significance. Only one patient died; death 
in this instance occurred a month after 
operation as a result of bronchopneumonia. 


AN essential principle in the care of compound fractures is that no treat- 
ment of the wound itself should be allowed to interfere with correct 


splinting. 
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FALLACIES OF BONE PLATING 


R. D. JOLDERSMA, M.D. 


Comdr. M.C., U.S.N. Ret. 
Head of Orthopedic Service, U. S. Naval Hospital 


SAN DIEGO, CALIFORNIA 


E surgeons in the United States ap- 

pear to have the great weakness of 

being guided or almost controlled 
by dictums. A dictum, according to Noah 
Webster, is an “assertion or statement 
which claims to be or is authoritative.” In 
other words, a dictum is an American 
method of putting something over. We 
have two kinds of dictums: The highly 
ethical dictums put out by our leading 
surgeons, telling us how things must be 
done and the plain dictum used by our 
firms to sell us something. Time after time 
an intern or young doctor will state, “‘never 
do this, always do that,” and I ask him 
“Why?” The answer invariably is in the 
words of one of our latest popular tunes: 
‘““My professor done tole me.” He has no 
real reason and probably has not enough 
mechanical knowledge to explain or give 
reasons. 

Lane gave us our bone plates and they 
were used by many with varying success, 
but the plating was only an aid to reduc- 
tion and the fracture still needed casting 
support. It did not expedite union and, 
most important, early return of function 
which could not just as well and rapidly 
have been obtained by simpler nonopera- 
tive methods. 

In other words, the following difficulties 
appeared: (1) The plate was not mechani- 
cally strong enough to give absolute sup- 
port. (2) The screws did not hold and were 
put in gently but not tightly as they might 
strip the threads. For this, the texture of 
the bone was blamed. (3) The fracture still 
required extensive immobilization and cast- 
ing with resultant stiff joints and muscle 
atrophy. (4) The patient had been sub- 
jected to the risk of a major operation 
without expediting return of function. 
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About two years ago, Doctors Townsend 
and Gilfillan, of Los Angeles, perfected a 
bone plate, which from a_ mechanic’s 
viewpoint, is almost perfect. 


T AND G BONE PLATES 


The plate is made of 18-8 stainless steel 
which is of great tensile strength. Struc- 
turally, it has angle iron bridge girder 
structure which gives it unusual strength. 
The screw holes are slots, so that screws 
can be put in at an angle if desired and so 
that at no time will an off-center drill hole 
pull the bones apart as it will do in most 
types of plates. The plate is ideal in 
transverse fractures for after the plate 
and screws are in place, the screws may be 
loosened in the distal fragment and the 
foot or knee bumped and so drive the 
fracture ends together. The screws slide in 
the slot and can be tightened and so give 
perfect end-to-end apposition. 

A single plate of four or five holes is 
used on tibias and will sustain body weight 
even on oblique fractures. In the case of 
femurs, two plates, one nested on top of the 
other, are used on the lateral side, since 
due to the structure and mechanics of the 
femur, normal weight bearing gives a 
lateral bowing stress on the shaft of the 
femur. Also two nested plates, due to its 
structure, gives five times as much support 
to a femur as two single plates applied to 
opposite sides. The two plates together 
have a “leaf-spring”’ action. 


APPLICATION OF THIS BRIDGE GIRDER 


It has been proved experimentally that a 
screw will hold firmly in the bone if the 
screw is of strong material and has the 
proper threading. 
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Special Screws. The screws are made of 
18-8 stainless steel, the same as the plate, 
but are machine threaded individually by 


Fic. 


IA. 
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ERRORS IN TECHNIC CAUSING FAILURE 


The drill must be No. 36 wire gauge. The 
drilled hole must go through both cortices. 


Fig; 2. 


Fic. 1. Case 1. The patient was a parachutist, twenty-two years of age. The plating was 
done in four hours. No cast or support was used. He was on crutches with weight 
bearing in fourteen days and walked without a cane or crutches in four weeks. 

Fic. 2. Case 1. Showing union in eight weeks. The patient had perfect function and 

returned to duty in ninety-one days. 


hand and not cast. This gives maximum 
strength. The thread on the screw is 
twenty to the inch because tests have 
shown this thread has the maximum hold- 
ing strength for bone. The screw has a 
“tuk tap” end so that the screw cuts its 
own thread as it is turned into the drilled 
hole. 

The bone is drilled through both cortices 
with a No. 36 drill (about 764). The screw 
No. 6 (about %%4) is put in and gently 
turned (do not bear down on the screw) 
and it pulls itself in cutting its own thread 
as it goes. It is important not to bear down 
on the screw as you would on a wood screw 
but turn it gently as a machinist turns a 
tap die. After the threads are cut through 
both cortices, the screw can then, and 
must, be tightened as tight as it can be 
forcibly turned. If handled like machine 
screws, It can be removed and a longer or 
shorter screw inserted. The screw must go 
through both cortices. 


Screws must be turned in gently for if 
pressure Is used, the “‘tuk tap”’ end acts as 
a reamer and the screw will be loose. The 
screw must go through both cortices. 

Finally, all the screws must be tightened 
as tight as possible before closing up. The 
screw must not extend beyond the distal 
cortex as results shown in three cases in 
which screws projected 14 inch prove that 
this does not cause electrolysis or necroly- 
sis but, contrary to belief, nature throws 
dense bone out around the screw ends, 
thus giving, in tibias, a much larger un- 
sightly tibia. (Fig. 4.) In fractured femurs 
this, of course, is desirable. 

So a plate strong enough to hold and 
screws capable of being handled like 
machine screws have been devised. As a 
result, no cast or support is needed and 
patients are allowed up on crutches with 
light weight bearing, in the case of tibias, 
in two weeks, and in the case of femurs, in 
four weeks. No stiffened knees or ankles 


rg 
2 
= 
/ 


American Journal of Surgery 


52 


and no muscle atrophy result; therefore, 
there is no loss of function and the patient 


returns to duty at an early date. 
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six weeks. In two months full weight bear- 
ing was allowed and almost complete 
repair was visible. Full union in three 


Fic. 3A. 


Fic. 3B. 


Fic. 4. 


Fic. 3. Case 11. Fracture occurred on January 7, 1942, and it was plated on January 27th 
after arrival at hospital. No cast or support was used. Reduction picture taken in three 
weeks after patient had fallen twice. Note the callus. The patient was on crutches in 
fourteen dave and was able to walk and run in four weeks without cane or crutches and 


with full function. 


Fic. 4. Case u. Note that too long screws were used and in four months nature had 
thrown bone around the end of the screws. 


Failure in plating may be due to our own 
error in technic. We had two cases of tibia 
plating that required casting. In one case 
the screws did not go through the distal 
cortex. In the other case the surgeon 
pushed hard on the screws and stripped 
the threads. The screws were loose and did 
not give support. 

We have plated fifteen cases of tibias and 
in fourteen cases no cast or support was 
used. The patients were all up on crutches 
in two weeks and all had marked callus 
and fracture obliteration in four weeks and 
were walking without crutches or cane. All 
had solid union in eight weeks. The tenth 
case did not have the screws through the 
distal cortex and so required casting for 
eight weeks. In all, fourteen femurs were 
plated, four of which were severely com- 
minuted. All fourteen cases showed large 
‘amounts of callus and obliteration of 
fracture line in eight weeks and were 
allowed on crutches with weight bearing in 


months was the rule. No cast or support 
was used. 


ANSWERS TO ARGUMENTS 


Screws will not bold in bone. In my series 
of thirteen oblique fractures of lower tibia 
and fibula, no cast was applied and patients 
were allowed on crutches with weight 
bearing urged in two weeks and were walk- 
ing normally with no support, no crutch or 
no cane in four weeks. 

Callus in lower third of tibia does not 
appear short of two months or union short of 
four months. All of our ten cases had heavy 
callus and obliteration of fractured line in 
four weeks and solid union in eight weeks. 

Too perfect reduction delays union. We 
obtained, in all our thirteen oblique frac- 
tures, almost perfect apposition and had 
solid union in eight weeks. We concluded 
that by our previous methods absolute 
fixation was not obtained and friction re- 
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sulted in fracture site causing delayed 
union. 

Metal will cause electrolysis or necrolysis. 
This in our series of fifteen tibias and 
thirteen femurs and four ulnars plated was 
completely ruled out. In three cases in 
which screws were used that protruded !4 
inch through the bone, nature provided 
callus and finally bone completely around 
the ends of the protruding screws. (Fig. 4.) 
The x-ray department reported that in 
all thirty-two cases no evidence of any 
loosened screws or necrolysis was seen 
except in the one case in which screws 
did not go through both cortices. Our con- 
clusion is that with the old type screw the 
failure to hold made the loose screw act as a 
foreign body and cause necrolysis. 

Bone cannot be plated and left without 
other support. All thirty-two of our cases, 
both tibias and femurs, had early weight 
bearing and no cast or brace was used. Due 
to the strength of the plate and perfect 
holding power of the screws, perfect reduc- 
tion was obtained and held. In fact, one 
case of oblique fracture of tibia and fibula 
of the lower third, the patient fell down 
twice in his third week after plating with no 
bad results physically as shown by x-ray. 
(Fig. 3.) 

Bone defects due to loss of fragments in the 
fracture line tends to delay union. Again, | 
state, that this is due to the fact that we 
have never had complete rigid fixation. In a 
number of our cases with bone defects in 
the fracture site, the defect has closed in 
rapidly. The absolute fixation allows an 
undisturbed blood clot to organize and 
furnish a bridge for callus formation. (Figs. 


5, 6, 7, 8 and g.) 


WHEN TO PLATE 


1. Acute fractures if seen within five 
hours and if clean are plated immediately 
and have given excellent results. 

2. Fractures over six hours are not 
plated but temporarily cast or put in trac- 
tion for fourteen days before plating. After 
fresh tissue destruction, we know, due to 
our knowledge of healing process, that we 
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first have an inflammatory stage which 
lasts from three to five days and then the 
second or reparative stage which may last 


Fic. 6. 
Jote that third screw from the 
zr the plate. The two fragments 
uxed with a screw and then plate 
- the top. No cast or support was 
use... 
Fic. 6. C. « att. Shows dense callus and repair 
in eight weeks at which time the patient was 
walking with a cane. 
through the twelfth day. All cases plated 
after two weeks showed extensive callus in 
three weeks after plating, so practically no 
time is lost by the two weeks delay. Under 
this class also comes all shock cases which 
should, and must, be treated palliatively. 
3. Compound fractures are not plated. 
I can see no reason or excuse for immediate 
plating. If, after thorough débridement, 
closure and temporary traction or casting, 
you get primary healing in two or three 
weeks, plating can then be done safely; and 
according to previous statement, none if 
any time is lost in final union. On the con- 
trary, if infection persists, you have a 
disastrous osteomyelitis. From personal 
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Fic. 7. Fic. 8. Fic. g. 
Fic. 7. Case tv. Comminuted rotated T fracture through condyles. 

Fic. 8. Case iv. Plated two weeks later. Note bony defects, also that plate and two screws are inside capsule 
of knee joint. Patient was on crutches in three weeks with light supportive cast about knee. In five weeks 
the cast was removed. There was no fluid in the knee joint and about 22 degrees motion. Light weight 
bearing motion in the knee was urged. 

Fic. 9. Case iv. X-ray at twelve weeks showed 48 degrees motion in knee joint; no fluid in knee joint. The 
patient was walking with a cane. Note filling in of bone defects. At four months the patient had 70 degrees 
of motion. 


Fic. 10. Case v. Oblique ulnar at four 
weeks. No cast or support was used 
and patient had full function and 

use in two weeks. 
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observation, I have found that compound 
fractures treated by the two pin fixation 
and Orr method, after healing, do not have 
residual sequestration and chronic recur- 
rent osteomyelitis. I have also noticed that 
all the cases of recurrent chronic osteomye- 
litis that came in for recurrence of infection 
have a history of previous plating or wiring. 

In my opinion, following physiological 
thinking, when a bone ts fractured, it splits 
in a natural line of cleavage that nature 
can handle and take care of even in the 
presence ot infection; but if you add numer- 
ous drill holes through all the layers of the 
bone and through the medullary canal, it 
gives nature more than she can take care 
of and you have a resultant chronic seques- 
trated condition. 


OPERATIVE TECHNIC 


The dictum of two day preparation has 
been abandoned for all operative work. 
The operative field is shaved very lightly 
so as not to damage the skin. It is then 
washed with soap and water for ten min- 
utes using cotton sponges only. The field 
is then cleansed with ether and one light 
coat of methiolate is conceded due to 
custom. A tourniquet is not used on any 
patient as we prefer to dry our field as we 
go along and not have a_ postoperative 
wound or knee bulging with a bloodclot. 
Towels are not used on the wound edges, 
first, because the towel clips make numer- 
ous puncture wounds of the skin inviting 
infection and, secondly, towels into wounds 


tend to hold all débris and blood in the 
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operative field. The least possible amount 
of catgut is buried. Muscles and _peri- 
osteum are not sutured. Fascia and skin 
are closed by silk. Close, accurate skin 
approximation is arrived at. We treat 
the skin respectfully and expect it to return 
the favor. No antiseptics are ever used in 
any wounds clean or compound. In other 
words, we have two dictums which we 
adhere to: “‘Cleanliness is next to Godli- 
ness” and “‘ain’t nature grand” if given 
half a chance. 

In eight months we have plated thirteen 
femurs, fifteen tibias and four ulnars with 
no sign of infection. Also in the last ten 
months we have performed 773 operations 
with no infection. 


CONCLUSION 


1. We have described an ideal struc- 
turally perfect plate and a mechanically 
perfect screw for boney structure. 

2. Bones can be perfectly reduced and 
rigidly held. 

3. Due to rigid fixation perfect length 
and alignment can be obtained and held. 

4. Due to absolute fixation, early boney 
union is obtained at least 50 per cent earlier 
than any other method. 

5. Due to rigid fixation, no brace or 
casting is needed. Ankylosis and muscle 
atrophy are absent. 

6. Return to full duty in tibia fractures 
is reduced from seven months to three 
months, in femurs from nine months to 
five months. 
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A STUDY OF THE UTERINE CANAL BY DIRECT 
OBSERVATION AND UTEROGRAM 


W. B. NorMentT, M.D. 
Surgeon at Wesley Long Hospital 
GREENSBORO, NORTH CAROLINA 


HE study of uterine bleeding from an 

endocrine viewpoint has made much 

progress during the past few years. 
However, the detection of uterine polyps 
or submucosal myomas as a possible cause 
of uterine bleeding is very difficult. Prob- 
ably no other organ is more susceptible to 
new growths, with less means of detecting 
them, than the uterus. X-ray studies or 
other laboratory methods are at our dis- 
posal for the diagnosis of tumors in other 
systems of the body. However, the sub- 
mucosal myoma or polyp is usually found 
by the curet which is uncertain. Bimanual 
examination often reveals a normal sized 
uterus, with a smooth contour, and it Is 
assumed that no myoma Is present. Various 
types of therapy are given with no relief. 
The myoma that ts definitely palpable ts 
too often not the cause of the uterine bleed- 
ing, unless it protrudes into the uterine 
canal. 


DIRECT OBSERVATION 


During the past two years we have used 
two methods whereby the submucosal 
myomas protruding into the uterine 
canal, or the polyp of the uterus may be 
detected. A thin rubber tissue bag was 
attached to the end of a cystoscope and 
inserted into the uterine canal. The bag 
was then inflated with air. By this means 
the uterine canal could be visualized as 
the rubber tissue bag Is transparent when 
moistened. This method was not used on 
the human, however, as it was found 
difficult to insert this instrument through 
the cervical canal and obtain good vision. 
The special foroblique telescope was then 
used, the rubber tissue bag being attached 
to a sheath similar to that of a peritoneo- 
scope. With a small rubber band the bag 
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was firmly fixed to the sheath so that 
there would be no risk in becoming de- 
tached in the uterine canal. A long ob- 
turator was constructed which permitted 
the insertion of the sheath with less 
difficulty. 

Following the usual vaginal preparation 
the cervix 1s well dilated, and the sheath 
with bag attached is inserted well into 
the uterine canal. The obturator is then 
withdrawn, following which the special 
foroblique telescope is inserted. A small 
rubber washer is used over the proximal 
end of the telescope to prevent the escape 
of air when the bag ts inflated. 

Water or air may be instilled into the bag 
by means of a small syringe. A sufficient 
pressure in the uterine bag is usually 
obtained when the pressure is felt on the 
plunger of the syringe. Following the 
dilatation of the bag the telescope is then 
inserted as far as it will go into the uterine 
canal. By this means a greater part of the 
uterine canal may be visualized. We have 
used this method of observation on numer- 
ous uterine specimens and more recently 
on the human. Even when there is profuse 
uterine bleeding the pressure of the air or 
water media in the bag permits accurate 
observation of the endometrium in its 
natural color. This would not be possible 
unless some method were used, as the rub- 
ber tissue bag, to dilate the uterine canal 
and control bleeding. A more satisfactory 
instrument is being made with a smaller 
sheath. By this method an accurate 
observation of the uterine canal may be 
made, similar to a cystoscopic examination 
of the bladder. 

A second method of study of the uterine 
canal is by the uterogram. We had con- 
structed a small rubber tissue bag which 
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Fic. 1. Photograph of instrument used for direct observation of the uterine canal. 


Fic. 2. Photograph of interior of fundus of uterus made through the 
instrument and bag. 
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was attached to the end of a No. 18 
catheter. This was inserted into the uterus 
with the idea that a polyp or submucosal 


Fic. 3. Normal uterine canal. 


myoma protruding into the canal would 
depress the bag and reveal the defect by 
x-ray study. The patients were prepared 


tissue bag, attached to the catheter, was 
inserted into the uterus. It was found that 
when the bag was moist it was inserted 
with ease by a uterine probe. Air was used 
as the media in the bag. To determine the 
position of the bag in the uterus, a small 
amount of air, usually 6 to 10 cc. was in- 
stilled into the bag before the patient left 
the operating room. If there was some 
difficulty in instilling the air, the bag was 


withdrawn and re-inserted. The size of 


the bag or balloon used varied with the 
depth of the uterine canal. This is usually 
ascertained by inserting a uterine probe 
into the canal and using a bag three-fourths 
the length of the depth of the uterine canal. 
However, we found later that there is too 
often an excess amount of bag inserted into 
the uterus rather than too small a bag. It 
is probably safer to use a bag half the 
length of the depth of the uterine canal as 
the cervix is not occupied by the bag. 
Due to the fact that an ordinary No. 18 
catheter was used, we had some difficulty 
with the patient expelling the bag in reac- 
tion from the anesthesia. To overcome this 
we usually packed strips of gauze around 
the catheter in the vagina to prevent expul- 
sion of the bag when the patient reacted. 


Fic. 4. Anteroposterior 
view of normal uterine 
canal in_ retroverted 
uterus. 


similar to a preparation for dilatation and 
curettage of the uterus. Under gas anes- 
thesia the cervix was well dilated, the 
uterus curetted, the scrapings sent to the 
pathologist, following which the rubber 


F IG. 5. Posterior-anterior 
view In same patient 
as in Figure 2. 
The following day the patient was taken 
to the x-ray room, the bag instilled with 
air again, and anterio-posterior, lateral 
x-rays, posterio-anterior and lateral x-rays 
over the sacroiliac region were made. By 
this method the entire circumference of 
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original bag and did not conform with the 
outline of the uterine canal; because of 
this we discarded the use of this bag. Differ- 


the bag was covered with x-ray studies; 
and if there were defects in the contour 
of the bag, it could be assumed that there 


Fic. 6. Fic. 7. Fic. 8. 
Fic. 6. Lateral view of retroverted uterus, normal canal but depth of triangle shortened; 
compared with Figure 1. 
Fics. 7 AND 8. Variations of normal canal. 


Fic. 11. Normal uterine 
canal with prominent 
cornu. 


Fic. to. Normal uterine 
canal, but too large bag 
causing wrinkling of 


Fic. 9. Lateral view of 
normal uterine canal. 


bag. 


was a possible submucosal myoma or polyp. 
The defect, if found, is usual! , fairly defi- 
nite and with a wide base. Too often a 
small defect is seen on one contour of 
the balloon due possibly to an excessive 
amount, or wrinkling of the bag in the 
uterine canal. This can be overcome by 
releasing the air in the bag and further 
x-ray studies to determine if the defect 
persists. If a flat plate previous to insertion 
of the air into the balloon reveals much gas 
in the intestinal tract in the area of the 
uterus, it is often difficult to detect the out- 
line of the air media from the gas in the 
intestinal tract. To remedy this, we later 
had a bag constructed with an opaque 
lining. This bag was used several times but 
it was found to be less pliable than the 


ent opaque medias were then used in the 
bag to outline the uterine canal. Diodrast 
or sodium iodide were most often used. If, 
with the 12.5 per cent sodium iodide, or 
diodrast, a definite defect is found on one 
contour of the balloon or bag, then a weak 
solution, 3 to 4 per cent of sodium iodide 
is injected into the bag in an attempt to 
determine whether the submucosal growth 
or polyp will displace the dye through the 
weaker solution as in gallstones in a gall- 
bladder x-ray. However, we believe that 
it is probably best to use the 12.5 per cent 
for the original study as the weaker solu- 
tion does not outline the contour very 
definitely. The weaker solution is, however, 
valuable in checking on the original exami- 
nation; because if there is a defect in the 
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original and a displacement of the weaker 
dye in the second study, it is believed that 
there is probably a growth protruding into 


Fic., 12. Large uterine canal but normal 
in outline. 
the uterine canal. In some of our studies 
we instilled a small amount of sodium 
iodide, which was followed by an injection 
of air, thinking that probably the air would 
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that the vagina was packed very firmly 
with gauze, expelled the bag into the vagi- 
nal vault in the reaction from the anes- 
thesia. To overcome this we used a small 
mushroom catheter to which the bag was 
attached by a fine silk thread. This bag 
was inserted by the use of the uterine probe 
in the eyelet of the mushroom catheter 
similar to insertion in the bladder. This 
method prevented the expulsion of the bag 
into the vaginal cavity, as the mushroom 
tip is beyond the internal os. At times small 
particles of air are seen in the x-ray study, 
when 12.5 per cent sodium iodide is used. 
Even when the bag is well aspirated and 
clamped before insertion of the dye there 
will often be seen particles of air in the bag 
which fail to outline the contour. This is 
best remedied by using the two-way mush- 
room catheter and instilling the dye in one 
opening and allowing it to return through 
the other until there is no air expelled. 
Following this, one end is clamped and 
then the dye inserted as in the original 
method. This gives a much clearer picture 
and ts free of any air globules in the x-ray 
study. 

Pentothal sodium intravenously has been 
used entirely recently in the place of gas 


A B 
Fic. 13. A, heart-shaped deformity of bag due to polyp protruding 
into canal; air used as media; previous curettement missed this 
polyp. B, uterus showing polyp in top of uterine canal. 


displace the dye around the edge of the bag 
and outline the contour of the uterine 
canal in this way. This did not prove suc- 
cessful as the dye was displaced by the air 
into one cornu or the other and did not 
give a clear outline. 

Some of the patients, in spite of the fact 


anesthesia, as there is very little discom- 
fort following the procedure and also the 
x-ray studies can be made much more 
quickly than when the patient is given 
nitrous oxide. 

The advantages of this procedure over 
the usual method, as in a salpingogram of 
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tubes. There is a constant pressure in the 
uterine canal when the bag is used so that 
repeated x-ray studies from different angles 


instilling dye into the uterine canal, are 
that the numerous folds of the uterine canal 
are pressed out and the bag can be inserted, 


A 
Fic. 14. A, deformity of canal due to a submucous myoma. B, uterus entirely involved with submucous 


fibroid. 


A 
Fic. 15. A, egg-cup deformity of bag due to a submucous fibroid 
protruding into canal. B, specimen showing the large sub- 
mucous fibroid. 


B 
Fic. 16. A, polyp of uterus which had caused much uterine bleed- 
ing; B, x-ray study of specimen with bag revealing defect on 


lateral view but not anteroposterior view. 


the tube clamped and different angle x-ray 
studies of the uterine canal can be made 
which would be impossible with the ordi- 
nary method as in a salpingogram. By 
this method there is no leakage of the dye 
out of the cervical canal or the Fallopian 


give the same sized contour which may be 
compared with each other. 

We have seen no ill effects of this meth- 
od. When the patient complains of abdomi- 
nal pain the injection of the dye is stopped. 
The bag has been purposely left in three 


| 
aid 
* 
: 


or four days, but there has been no un- 
toward reaction more than there would be 
associated with ordinary dilatation of the 


17. Two-way mushroom catheter with bag. 


Fic. 


cervix. The removal of the bag is very 
simple and without any discomfort. 

We have found that there are many 
variations in the so-called normal uterine 
canal. Basically, it is of course an inverted 
triangle, but the proportions are often 
distorted to a certain extent in a normal 
canal. These are easily recognized after 
frequent use of the bag. For instance, one 
cornu might protrude further than the 
other cornu. Or in an antiflexed or ret- 
roverted uterus the length of the triangle 
may be shortened. However, a growth of 
any proportion should distort the bag so 
there should not be much doubt of its 
presence. We have several patients who 
have been curetted and the growth not 
detected, following which the bag produced 
a filling defect. 

This method of study is also valuable in 
the case of uterine bleeding where a definite 
fibroid is palpable, as it will help determine 
whether the fibroid is the real cause of 
uterine bleeding. Too often a fibroid is 
palpable, and yet the cause of uterine 
bleeding is some endocrine disturbance. 
If by bimanual examination the contour 
of the uterus feels smooth, and following 
insertion of the bg no defect is found to 
suggest a submucosal myoma or polyp, 
other methods of investigation should be 
carried out to determine the cause of 
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bleeding before the patient submits to 
surgery. 

In those patients in whom there is rather 
profuse uterine bleeding following the x-ray 
examination with the bag, it is best to 
leave the bag remaining in the uterine canal 
to act as a hemostatic agent. This is done 
by inflating the bag with a small amount 
of air and clamping the end of the tube, 
allowing the air to remain in the bag, pro- 
ducing pressure against the walls of the 
uterus. This method ts similar to that used 
in superpubic prostectomy to control 
bleeding postoperatively. It is a more 
desirable way than the method by which 
the uterine canal is packed with gauze. 
After the bag has been inflated for a period 
of one to two days, pressure may be re- 
leased and if there is no further bleeding 
the bag may be removed. After a period of 
time following release of the air there is a 
tendency toward bleeding; then the bag 
may be re-inflated and the bleeding 
controlled. 

Another use for the uterine bag that we 
have found is that of determining the 
presence or absence of involvement of 
the uterus in large abdominal masses filling 
the pelvis, in those patients in whom it is 
difficult to determine whether the mass 
originates from the uterus or whether it is 
extra-uterine. Under pentothal sodium the 
bag can be inserted, a small amount of dye 
instilled into the bag and in this way deter- 
mine whether the mass is probably uterine 
in origin or whether it is extra-uterine. 

We believe by the use of these two methods 
that the submucosal myoma or polyp may 
be more easily detected than by relying on 
the curet which is not reliable. Also just as 
important it will aid in determining 
whether the palpable fibroid on the serosal 
surface is the cause of uterine bleeding or 
whether it is just a coincidence and that 
the bleeding is referable to an endocrine 
disorder. 
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ANESTHETIC DEATHS* 
A FIVE-YEAR REPORT 


FrANK N. DEALYy, M.D. 
Director of Surgery, Queens General Hospital 


JAMAICA, NEW YORK 


ROUSED by the reports made to it of 
A accidental deaths in the operating 
room of patients under spinal 
anesthesia, the Medical Board of Queens 
General Hospital determined to investi- 
gate the entire question of anesthetic 
deaths and for that purpose appointed a 
Committee to study all such cases which 
had occurred since the opening of the hos- 
pital in November, 1935. This report was 
originally submitted in May, 1940, and 
covered the period up to that time from 
the hospital’s opening date, November 18, 
1935. During the two months of November 
and December of 1935, the first two of 
of the hospital’s existence, there were no 
operating room fatalities, only seventy- 
five inhalation anesthetics and only six 
spinal anesthetics being given, fortunately 
with no untoward results. The original re- 
port, therefore, was later supplemented 
and for the purposes of this paper, omitting 
these first two months, covers the five- 
year period from January 1, 1936, to 
January I, I194!. 

In this study all patients, regardless of 
the apparent cause, who had actually 
died in the operating room or immediately 
thereafter were grouped together and 
then from this group were eliminated those 
cases in which the anesthetic obviously 
had played no part in the fatality. This 
left for further consideration a group of 
cases in which for one reason or another 
the anesthetic could not readily be freed 
from the suspicion that if not the actual 
cause of the fatality it had at least con- 
tributed materially toward it. 

It is comparatively simple to incrimi- 
nate an anesthetic if the patient dies on 


the table; it is practically impossible, how- 
ever, to evaluate postoperative sequelae— 
pulmonary, renal or hepatic—for which 
the anesthetic may in reality have been 
the primary though insidious cause or to 
demonstrate a causative relationship be- 
tween such sequelae and the administra- 
tion of the anesthetic agent employed. 
Late postoperative deaths may indeed 
occur in which the anesthetic, though en- 
tirely escaping suspicion, is the actual 
causative factor. Any attempt to deter- 
mine the relative safety of the various 
anesthetic agents, therefore, to be reliable 
should include the late fatalities as well 
as those which occur sometimes with such 
inexorable promptness. 


TABLE I 
ANESTHETICS ADMINISTERED 
(Exclusive of Local and Intravenous Anesthetics) 
Total Number 19,529 


Year | Inhalation | Spinal | Rectal 
1936 | 2,573 307. | o 
1937 | 2,887 | 440 8 
1938 3,073 | 561 15 
1939 4,092 | 704 13 
1940 2,748 | 1,091 | 27 
| 
5,273 63 


3,193 


Leaving entirely out of consideration, 
however, all possible late anesthetic deaths, 
this study is limited to those cases which 
were to all intents and purposes operating 
room fatalities; with the hope of indi- 
cating, at least partially, to what extent 
the anesthetic agent, as well as its method 
of administration, were responsible for the 
outcome. 


* From Queens General Hospital, Jamaica, N. Y. 
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During this five-year period then, be- 
tween January 1, 1936, to January 1, 
1941, exclusive of locals and a few intra- 
venous cases, 19,529 anesthetics were ad- 
ministered in the operating rooms of 
Queens General Hospital as shown in 
Table 1. 

From Table 1 it can be seen that of the 
total number of anesthetics given, 83.3 per 
cent were inhalation anesthetics and 16.3 
per cent were spinals. 

During this same period twenty-nine 
deaths occurred in the operating room or 
within such a short time after the com- 
pletion of the operation as to justify 
investigation. These fatalities were as 
follows (Table 11): 

TABLE II 


OPERATING ROOM FATALITIES 
Total Number 29 


Type of Anesthesia Fatalities 


These twenty-nine cases were thor- 
oughly studied with the view of determin- 
ing what role, if any, was played by the 
anesthetic in connection with the fatality. 
Age, sex, diagnosis, operative risk, com- 
plicating pathology, operative procedure 
as well as the various factors directly 
concerned with the anesthetic itself were 
all included in this analysis. As a result 
and with the frequent additional aid of 
autopsy findings, it became evident that 
in eleven of these twenty-nine cases the 
outcome had not been affected by the 
anesthetic. These eleven cases were, there- 
fore, rejected from further consideration. 
None of the cases that had received a spinal 
anesthetic, however, was rejected, as it 
was believed that each of these, regardless 
of circumstances, should be exposed in a 
full and searching examination. 

There remained eighteen cases, there- 
fore, including all of the spinal anesthesia 
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cases, in which the anesthetic itself or its 

administration could not be disregarded. 

Table 111, therefore, represents the cases 

in which the anesthetic was held as a 

possible causative factor in the fatality. 
TABLE III 


POSSIBLE ANESTHETIC DEATHS 
Total Number 18 


| Anesthetic 

Case) Diagnosis 
| 


| Inha- 


| 
._ | Spinal! Rectal 
lation 


1 | Recurrent carcinoma of 


2 Chronic appendicitis...... x 
3 | Toxic adenoma of thyroid x 
4 | Perforative diverticulitis..) x 
5 | Intestinal obstruction. .... x 
6 | Strangulated ventral her- 
x 
| Perforation of cecum 
x 
8 | Prostatic hypertrophy....| .. x 
| Diabetes 
9g | Suppurative parotitis..... x 
General peritonitis 
10 | Periarteritis nodosum. ... . x 
11 |Carcinoma of floor of 
12 |Gangrenous appendicitis... .. x 
General peritonitis 
Intestinal obstruction 
13 | Cerebellar tumor.........) .. x 
| .......... x 
15 | Empyema of gall bladder... x 
Common duct stone 
Obstructive jaundice 
16 | Carcinoma of pancreas....| .. x 
18 | Acute appendicitis. ...... x 
Total number of cases......... 54 7 4 


Rectal Anesthesia. Under rectal anes- 
thesia there were four fatalities as shown 
in Table tv. 


Case 1. This patient though considered a 
fair preoperative risk, was readmitted to the 
hospital for a ligation of the external carotid 
artery because of bleeding from a sloughing 
recurrent carcinoma of the tonsil. At the time 
of admission he was unable to open his mouth 
more than half an inch. He had had heavy 
radiation on previous admissions: (1) May 12, 
1936, radiation 3,000 R. on each side completed; 
(2) June 18, 1936, evipal was given for the 


» 
- 


New SErIEs Vou. LX, No. 1 


insertion of gold seeds of radium, but because 
of rigors and cyanosis the attempt was aban- 
doned; (3) June 24, 1936, an intratracheal 
anesthetic was attempted but given up because 
of inability to pass the tube. Under partial 
general anesthesia the gold seeds were finally 
inserted. 
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1938 for a cerebellar tumor at which time a 
cyst was removed. Under avertin, upon the 
opening of the dura, the patient suddenly 
stopped breathing. At autopsy, although a 
massive cerebellar cyst with internal hydro- 
cephalus was found, the case was considered 
as an anesthetic death. 


TABLE IV 
FATALITIES UNDER RECTAL ANESTHESIA 
| 
Hosp. No. | | | 
Case | Date of | Age | Sex | Diagnosis | Risk | Anesthesia Operation 
Death | | 
I 11561 46 M /Recurrent carcinoma Fair | Avertin Ligation of external 
12-17-36 | of tonsil | carotid 
2 73583 56 | M | Carcinoma of floor of | Bad _ | Rectal ether Neck dissection incision 
11-18-39 | mouth | only 
3 68715 7 M_ | Cerebellar tumor | Bad | Avertin | Craniotomy 
2-1-40 
4 A 12695 30 M | Cerebellar tumor | Fair | Avertin and local Ventriculogram and 
9-14-40 | craniotomy 
| | 


Because of these previous difficulties, avertin, 
go mg. per Kg. was chosen as the anesthetic 
on his last admission. It was administered at 
2:40 P.M., December 7, 1936. The operation 
was begun at 3:00 p.M., and despite the dif- 
ficulties of dissection of the heavily radiated 
tissues, the external carotid was indentified 
and ligated, the operation being completed at 
4:40 P.M. Throughout the operation the 
respirations were poor, the pulse weak and 
rapid. Upon the removal of the pharyngeal 
tube after operation, the patient ceased breath- 
ing. An effort was made to pass the Flagg 
intratracheal tube, but this was physically 
impossible. Artificial respiration, adrenalin, 
carbon dioxide and oxygen were all unavailing. 
The patient died at 5 p.m. 

Case ul. This patient, a problem from any 
anesthetic standpoint, was readmitted for a 
neck dissection for lymph-node metastasis 
from a previously fulgurated carcinoma of the 
floor of the mouth. On his previous admission 
he had almost died from pulmonary complica- 
tions following inhalation anesthesia. Rectal 
ether was administered. A fatality occurred, 
however, before anything more than a skin 
incision could be made, it being very question- 
able whether this last operative effort should 
ever have been made. 

Case ul. This patient, a seven year old 
boy, had had a posterior craniotomy done in 


Case 1v. This thirty year old male patient 
was admitted to the Medical Service with a 
history of occipital headaches associated with 
vomiting for the preceding six months. There 
had also been left lumbar pain together with 
urinary difficulties as well as weakness of the 
left leg and a tendency to fall to the left. After 
a complete study of the case, a diagnosis of 
cerebellar tumor together with rheumatic 
heart disease and hypertension was made. 
Under avertin anesthesia, 60 mg. per Kg. of 
body weight, supplemented by local infiltra- 
tion, and after a ventriculogram, which showed 
a massive internal hydrocephalus, an explora- 
tory craniotomy was attempted. Before the 
skull flap was elevated, however, serious 
respiratory difficulties arose. The operation 
was discontinued, measures of resuscitation 
employed and the patient placed in the 
respirator. Despite all efforts, however, the 
patient died four hours after the operation 
had been begun. No autopsy was performed, 
the Medical Examiner’s diagnosis being “brain 
tumor, respiratory and circulatory failure. 
Death under avertin and novocain anesthesia.” 


In these four cases, therefore, done under 
rectal anesthesia, while appreciating the 
pathology and admitting the gravity of 
the problem, it is difficult to exonerate the 
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anesthetic in an estimate of the factors 
leading to the fatality. 

Inhalation Anesthesia. The seven fatali- 
ties occurring under inhalation anesthesia 
during this period are tabulated in Table v. 
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thyroid. Under medical care, though followed 
also by the Surgical Service, the man’s condi- 
tion gradually improved, until on December 
23, 1937, twenty-five days later, it was believed 
both by the Medical and Surgical Services that 


TABLE V 
FATALITIES UNDER INHALATION ANESTHESIA 
Hosp. No. | 
Case | Date of | Age | Sex Diagnosis | Risk | Anesthesia Operation 
Death | | | 
I 33521 18 F Chronic appendicitis | Good | N».O-O; ethylene, | Uncompleted — appen- 
| ether and O, dectomy 
2 36412 55 M Toxic aderoma of thy- | Poor | Intratracheal ‘cyclo- Subtotal thyroidec- 
12-23-42 roid | | propane | tomy 
3 67596 316 M | Brain tumor Poor | Ethylene Decompression 
5-17-38 | | 
4 92704 9 M | Periarteritis nodosum | Poor | N2O-Oz Muscle biopsy not per- 
9-16-39 | | 2-3 min. formed 
5 99230 42 F Suppurative parotitis| Bad | N,O-O, Incision and drainage 
| Q-I-39 | general peritonitis | 2-3 min. of parotid 
6 2031 =| 44 F Bartholin cyst Fair | N,O-O, | Excision of cyst 
2-26-40 | | Ether 
7 79801 2 F Acute appendicitis with) Poor | Ethyl chloride and) Appendectomy 
10-24-40 | perforation | ether 
Case 1. A colored girl, eighteen years of operation should be undertaken. Under intra- 


age, was admitted to the hospital on December 
29, 1936, with a history of continuous pain 
in the right lower quadrant accompanied by 
vomiting on two occasions, for a period of eight 
days prior to admission. There was also a 
history of injury due to a blow in the abdomen 
by a younger brother. She remained in the 
hospital under observation for nine days, fol- 
lowing which, after a medical consultation, 
with the diagnosis of chronic appendicitis, an 
appendectomy under general anesthesia was 
done. Anesthesia was begun with nitrous oxide 
and oxygen, ethylene and ether together with 
oxygen subsequently being used. There was 
no difficulty in induction, and for fifteen min- 
utes the anesthetic was taken well. At the end 
of that time the pulse was suddenly gone and 
despite the usual measures for resuscitation the 
patient promptly died. As the result of autopsy 
by the Medical Examiner, the conclusion was 
reached that this was an ethylene-ether death 
during operation for chronic appendicitis. 
Case u. A male, fifty-five years of age, was 


admitted on the Medical Service on November 
29, 1937, because of congestive heart failure, 
with marked cyanosis, dyspnea and _ tachy- 
cardia, associated with a toxic adenoma of the 


tracheal cyclopropane anesthesia, therefore, a 
subtotal thyroidectomy was done, the opera- 
tive time being one hour and thirty-five min- 
utes. No operative difficulty was encountered. 
There was no hemorrhage, no embarrassment 
of respiration, no appreciable change in the 
pulse rate or blood pressure throughout the 
entire operative procedure. Upon the com- 
pletion of the operation, however, during the 
application of the dressing, the patient sud- 
denly died, and though an autopsy was held 
there were no findings to explain the result. 
The operative risk in this case from the earliest 
observation was known to be great, more, how- 
ever, due to the cardiac decompensation than 
to the thyrotoxicosis itself. If there was too 
much surgery, there was at least no clinical 
evidence during operation to indicate the need 
for a multiple-stage procedure. Who can deny, 
however, that the cyclopropane, itself, through 
its depressant cardiac effect may have been 
the real cause of this man’s death? Perhaps 
local anesthesia would have been a wiser choice. 

Case m1. A male child of three and a half 
years of age, in the hospital for eight days, was 
given ethylene in order that a decompression 
might be done for a brain tumor. The opera- 
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tion, however, was not completed as the child 
died from respiratory paralysis during anes- 
thesia. No autopsy was performed though the 
cause of death was given as “brain tumor; 
respiratory paralysis due to anesthesia.” 

Case tv. A boy of nine was under observa- 
tion on the Pediatric Service for three months. 
He had had frequent attacks of asthmatic 
bronchitis for the past five years and was also 
suffering from rheumatic heart disease. A 
muscle biopsy was requested but never ob- 
tained as the child died two to three minutes 
after the induction of nitrous oxide and oxygen 
anesthesia given for the purpose. It was obvious 
from the pathology found at autopsy that 
death was imminent even without the anes- 
thetic as a precipitating cause. With generalized 
vascular disease, hypertrophy and dilatation 
of both ventricles, extensive necrosis and 
hemorrhage of the myocardium and papillary 
muscles, hemorrhagic and fibrinous pericarditis 
with effusion, and other findings of serious 
disease, it is obvious that if the true status of 
this patient had been appreciated, and if 
surgery had then been undertaken, local 
anesthesia would have been used. The pathol- 
ogy was adequate, the anesthetic merely a pre- 


cipitating cause for this patient’s death. 


Case v. A female of forty-two, was ad- 
mitted to the hospital with a suppurative 
parotitis and generalized peritonitis, having 
been operated upon elsewhere for gangrenous 
appendicitis. She was critically ill on admission, 
obese, toxic, with a draining abdominal wound, 
a temperature of 103°F. and a pulse of 120. 
A suppurative parotitis with extensive cellu- 
litis was present. After four days in the hospital! 
during which she received radiation therapy 
for her parotitis, an incision and drainage of 
the parotid were determined upon but two 
to three minutes after the induction of gas 
and oxygen anesthesia, with cyanosis and poor 
pulse, despite prompt efforts at resuscitation, 
the patient died. Though no autopsy was per- 
formed, the case was considered as a possible 
anesthetic death. 

Case vi. A markedly obese negress, with 
exertional dyspnea, rheumatic heart disease 
and essential hypertension with a blood pres- 
sure of 160/90, was admitted on the Gyne- 
cological Service on February 6, 1940, for the 
removal of a Bartholin cyst. She was seen by 
the Medical Service and after twenty days in 
the hospital was considered by them as a fair 
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operative risk. During the induction of a gas- 
oxygen-ether anesthetic, the patient stopped 
breathing, but upon the introduction of an 
airway the condition improved. Ten minutes 
after the operation was started the anesthetic 
was discontinued temporarily because of the 
presence of a pinkish, frothy fluid exuding 
from the mouth. The patient’s condition 
throughout was poor. Sixty minutes after 
induction of anesthesia she died, postmortem 
examination revealing rheumatic valvulitis, 
myocarditis, chronic cholecystitis with chole- 
lithiasis and hypertrophy of the uterus. The 
case was considered an anesthetic death. 

Case vit. This two-year old child ad- 
mitted with a diagnosis of acute appendicitis 
with perforation, was prepared for operation, 
taken to the operating room and without the 
order of the resident, as the attending had 
not yet arrived, a general anesthetic was 
started. After ten minutes, the situation then 
being discovered, the anesthetic was dis- 
continued. Twenty minutes later the anesthetic 
was resumed and the operation begun. An 
appendectomy was done, but before the com- 
pletion of the operation, the patient ceased 
breathing, and despite all efforts at resuscita- 
tion, expired. Anesthesia in a case of acute 
appendicitis with peritonitis was given as 
the cause of death. 

These deaths under inhalation anesthesia 
were not anticipated and came as a distinct 
shock. Most of these patients had been 
under prolonged observation and only 
later were subjected to surgery without 
the fear or expectation of an immediate 
mortality. Hidden pathology in marked 
degree was present in only one case, and 
in the others, no adequate cause other than 
the anesthetic could be found to explain 
the outcome. Inhalation anesthesia as well 
as all other types, has its dangers and 
along with all others demands constant, 
alert watchfulness in its administration. 

Spinal Anesthesia. Under spinal anes- 
thesia the following fatalities occurred, as 
shown in Table v1. 

Real problems in anesthesia as well as in 
surgery are often met with in the small 
hours of the night when urgent cases are 
brought to the hospital for emergency op- 
erations. Some of these cases present many 
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difficulties, and the chances for successful 
surgery, If undertaken at all, frequently 
offer but meager encouragement. With 
surgery decided upon, however, the prob- 
lem of anesthesia is next immediately 
encountered and despite earnest efforts 
sometimes fails of satisfactory solution. 
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the abdomen a diffuse peritonitis was found, 
but before any perforation could be located the 
patient collapsed and died. The abdomen was 
then closed. Autopsy in this case showed a 
perforative diverticulitis of the lower sigmoid 
with general peritonitis. There was a general- 
ized diverticulosis, congestive edema of the 


TABLE VI 


UNDER SPINAL ANESTHESIA 


Perforative diverticu- | Bad | Pontocain 18 mg. 


Operation 


| | 
| Laporotomy 


Poor | Pontocain 20 mg. | Laporotomy 


| 
Pontocain 20 mg. | Laporotomy 


| Suprapubic cystotomy. 
| Bilateral vasectomy 
| Appendectomy 


| 
| Novocain 120 mg. 


Pontocain 20 mg. 
| 


FATALITIES 
Hosp. No. 
Case | Date of | Age | Sex Diagnosis 

Death 

I 59341 40 F 
1-14-38 litis 

2 50256 50 M_ | Intestinal obstruction 
1-28-38 | 

3 63009 45 F Strangulated ventral | Bad 
3-16-38 hernia. Perforation of 

cecum | 

4 go252 83 M_ | Prostatic hypertrophy. | Bad 
4-17-39 diabetes | 

5 A-4060 54 M  Gangrenous appendi- | Fair 
2-1-39 citis. Generalized peri-| 


tonitis. Intestinal ob- | 


struction 


6 A-8534 56 M 


Empyema of gall blad- | Poor 


| Pontocain 18 mg. | No operation 


2-29-40 der. Obstructive jaun- | 
dice common duct | 
stone | | 
7 73749 40 | Carcinoma of pancreas | Bad | Pontocain 20 mg. | Cholecystojejunostomy 
3-19-40 | uncompleted 
Case 1. The first of the patients to die lungs, fatty infiltration of the liver and cardiac 


under spinal anesthesia was admitted at 1:10 
A.M., on January 14, 1938. The patient was a 
white female, forty years of age, desperately 
sick on admission, cyanotic, with severe ab- 
dominal pain, marked abdominal distention 
and tenderness, especially in the right upper 
quadrant. There was generalized rigidity and 
on auscultation a silent abdomen was found. 
This patient was first admitted to the Gyne- 
cological Service under the suspicion that she 
had a twisted ovarian cyst. This diagnosis not 
being substantiated, however, the patient was 
promptly transferred to the Surgical Service, 
meantime receiving intravenous glucose and 
other therapy calculated to improve the oper- 
ative risk which was admittedly bad. The 
upper abdominal pain and tenderness were 
apparently confusing for with the mistaken 
diagnosis of perforated ulcer the patient was 
prepared for operation. Pontocain, 18 mg., was 
given, the patient being in slight Trendelen- 
burg position, and operation begun. On opening 


hypertrophy and dilatation. The case was 
considered by the pathologists as a spinal 
death, ‘“‘desperate” pathological condition 
being present. 


In retrospect and at noon-day this 
patient’s only chance probably lay in 
conservative therapy and absolute, surgi- 
cal non-intervention. Pontocain, given in 
Trendelenburg position is a dangerous 
drug, and doubtless caused this patient’s 
death, though it is doubtful, with the 
pathological condition present, if operation 
under any form of anesthesia would have 
resulted differently. Admitting the dif- 
ficulties, was it not a defect in surgical 
judgment in operating at all rather than 
an incrimination of an anesthetic agent, 
even though not employed with the most 
approved technic? 
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Case u. A male, fifty years of age, in the 
hospital for two days with a partial intestinal 
obstruction, was likewise a spinal anesthetic 
death in the presence of extensive pathological 
disturbance. With face florid, semidyspneic, 
with abdomen markedly distended, a blood 
pressure of 164/110, with 3 plus albumin and 
2 plus casts on urinalysis, the patient was con- 
sidered a poor operative risk. He had had a 
previous laporotomy. After preliminary ther- 
apy, he was given pontocain, 20 mg., but 
collapsed shortly after the incision was made 
and died despite all efforts at resuscitation. At 
operation, however, an opening in the omentum 
was found, through which, though sponta- 
neously reduced under the spinal anesthetic, 
four inches of ileum had apparently herniated. 
Autopsy showed extensive coronary sclerosis 
with myocardial fibrosis, the cardiac hyper- 
trophy of hypertensive heart disease, athero- 
sclerosis of the aorta, general arteriosclerosis, 
marked pulmonary congestion and edema and 
renal congestion. Cardiac failure in a patient 
subjected to spinal anesthesia for the perform- 
ance of an exploratory laporotomy was given 
as the cause of death. 

Case ut. A female of forty-five was in the 
hospital for seven hours with the diagnosis of 
acute appendicitis and a possible strangulated 
unbilical hernia. On admission she was acutely 
ill, toxic, obese, with a huge umbilical hernia, 
the “size of a watermelon.” Blood pressure was 
160/80, urinalysis showed albumin 2 plus, 
glucose 2 plus, and her blood count 21,800 with 
86 per cent polymorphonuclears. She was put 
on the critical list before operation. At opera- 
tion, under 20 mg. of pontocain, only an 
abdominal incision could be made and although 
along with other measures, the resuscitator was 
used for forty-five minutes, death followed. At 
autopsy the umbilical hernia was found to be 
strangulated and a perforation of the cecum, 
with a localized peritonitis, giving rise to the 
symptoms suggestive of acute appendicitis, 
was likewise found. This obese patient also 
had a paralytic ileus, a cholelithiasis with 
pancreatic changes, myocardial changes and a 
nephrosclerosis. “Strangulated ventral hernia 
with perforation of the cecum in an obese pa- 
tient under spinal anesthesia” was given here 
as the cause of death. 

Case tv. An old man of eighty-three 
entered the hospital with urinary retention of 
one day’s duration. With. prostatic hyper- 
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trophy, myocardial fibrosis and diabetes, he 
remained on the Urological Service under medi- 
cal supervision for eight days until, although 
he was considered a bad operative risk, it was 
considered advisable to do a_ suprapubic 
cystotomy and bilateral vasectomy. This was 
done under 120 mg. of novocain injected 
intraspinally. The operating time was forty 
minutes, the blood pressure ranging from 
126/80 to 140/86, and pulse averaging 140 
throughout. Toward the close of the operation 
he complained of pain in the chest. Dressings 
were applied, he was placed on a carriage and 
wheeled into the hall on his way to the ward. 
He suddenly became cyanosed and died despite 
carbon dioxide and oxygen, cardiac and 
respiratory stimulation. No autopsy was held, 
the cause of death being given as coronary 
occlusion. 

Case v. A male of fifty-four, was operated 
upon under 20 mg. of pontocain intraspinally 
with the diagnosis of intestinal obstruction, 
which, in the terminal ileum, was found subse- 
quently at autopsy. The onset of his illness 
ocurred six days prior to admission. On enter- 
ing the hospital he was found to be toxic, with 
a blood pressure of 150/90, with his abdomen 
markedly distended and tympanitic through- 
out. There were 3 plus sugar and a trace of 
albumin in his urine, and a blood count showed 
12,000 white cells with 92 per cent poly- 
morphonuclears. There was some question 
as to whether or not he had a gangrenous 
appendicitis with peritonitis. Rectal examina- 
tion was negative and a scout film followed 
by a barium enema, ruling out malignancy of 
the colon, confirmed the diagnosis of small gut 
obstruction. Considered a fair risk, though 
with judicious preoperative care, he was oper- 
ated upon, an appendectomy with drainage 
being done for a gangrenous appendicitis and 
generalized peritonitis. The operation was 
completed despite respiratory collapse which 
occurred during the operative procedure. In 
the efforts to facilitate respiration, two teeth 
were dislodged, though recovered. In addition 
to this, however, the rubber cover of a tongue 
forceps was lost and despite laryngoscopic 
examination was not found. Respiratory pa- 
ralysis persisted and the patient sank into deep 
coma. In addition to the usual measures he was 
placed in the respirator, never regaining con- 
sciousness, and died sixteen hours and ten 
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minutes after the administration of the 
anesthetic. 


At autopsy in addition to a ruptured diver- 
ticulum of the appendix with a diffuse spreading 
peritonitis, an intestinal obstruction was found 
in the terminal ileum. There were also cardiac 
hypertrophy, coronary sclerosis, bronchiectasis, 
and cerebral congestion, and in the right main 
bronchus was found the foreign body. The 
cause of death was given as “gangrenous 
appendix with obstruction of terminal ileum, 
ruptured diverticulum of the appendix, spread- 
ing peritonitis.” 


This case, despite the extensive patho- 
logical disturbances and the complications 
incident to the efforts toward resuscitation, 
was doubtless a spinal anesthetic death 
with respiratory paralysis and cerebral 
anoxemia, and might perhaps have been 
avoided by a different technique in the 
administration of the anesthetic. 


Case vi. A male of fifty-six, with the onset 
of his illness three to four weeks before admis- 
sion, entered the hospital with a diagnosis of 
empyema of the gallbladder and obstructive 
jaundice. He had had a hypertension, though 
his blood pressure on admission was only 
140/90. Acutely ill, however, with fever, chills, 
a tender mass in the right upper quadrant, 
abdominal distention, emphysema and rales at 
both bases, together with a leucocytosis of 
21,000, polymorphonuclears 87 per cent, and 
3 plus albumin and bile in the urine, he was 
rightly regarded as a poor operative risk. For 
nine days he remained in the hospital under 
observation, under the conservative therapy 
advocated by the Medical Service. At the end 
of that time operation was decided upon. 
Twenty minutes after the injection of 18 mg. 
of pontocain, however, the patient went into 
respiratory failure and coma. Operation was 
withheld. He was brought back to the ward 
and placed in the respirator. His temperature, 
however, rose to 109°F. and he died four hours 
later. 

Autopsy here revealed Laennec’s cirrhosis 
of the liver (finely nodular), splenomegaly 
(portal hypertension), ascites, tracheobron- 


chitis, myocardial hypertrophy, chronic chole- 
cystitis with ulceration and empyema of the 
gallbladder. The spinal anesthetic was given 
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as the cause of death but surely the pathological 
condition was contributing. 


Case vu. This is a case of carcinoma of the 
head of the pancreas in a forty-year old male. 
A year and a half earlier he had been a patient 
at the hospital, with ascites, dependent edema, 
and dilatation of both ventricles. This, how- 
ever, had cleared up and he had been dis- 
charged as a case of rheumatic heart disease 
with ascites of unknown cause. The onset of 
his last illness began three weeks before his 
second admission with gradually increasing 
jaundice. On admission his jaundice was 
marked, with an icteric index of 140, his liver 
greatly enlarged, two fingers below the umbili- 
cus, and following a thorough work-up with 
preoperative preparation on the Medical 
Service, which included transfusion, vitamin k, 
bile salts, etc., he was transferred thirty-five 
days later to the Surgical Service for laparot- 
omy. Pontocain was again chosen as the 
anesthetic agent, 20 mg. being used. The opera- 
tion was begun, a carcinoma of the head of the 
pancreas found and _ cholecystojejunostomy 
almost finished when the patient went into 
respiratory failure and died forty-eight minutes 
after the anesthetic was given. Autopsy findings 
included carcinoma of the pancreas with 
metastasis to the periportal lymph-nodes, 
invasion with stenosis of the common duct, 
jaundice, postoperative cholecystojejunostomy 
(incomplete), perforation of the gallbladder 
(agonal?). Cause of death, ‘Death under 
anesthesia, carcinoma of the head of the 
pancreas.” 


Most of the interest in this whole ques- 
tion of anesthetic deaths seems usually 
to center only upon those patients who die 
under spinal anesthesia. Deaths under 
inhalation anesthesia attract much less 
attention. This is so even when the latter 
are elective or when the pathological state 
is comparatively simple and scarcely ade- 
quate in itself otherwise to cause death. 
In the cases under discussion as many 
patients had died under inhalation anes- 
thesia as under spinal. Of the former, 
moreover, only one was operated upon as 
an emergency and in the majority the 
pathological status was comparatively un- 
complicated. Of the seven patients dying 
under spinal anesthesia four were definite 
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emergencies, practically all were desperate 
cases, admittedly bad risks, and in all the 
pathological condition was diverse, exten- 
sive and competent in itself to result in a 
fatality unless corrected by successful 
surgical intervention. Nevertheless despite 
these facts, it was the spinal deaths rather 
than the others that had prompted the 
investigation and that there had actually 
been an appreciable number of deaths un- 
der inhalation anesthesia as well came as a 
complete surprise to the professional staff. 

The present series of 3,193 spinal an- 
esthetic cases covers many cholecystec- 
tomies, gastrectomies, perforated ulcers, 
intestinal resections, abdominoperineal re- 
sections, amputations and other major 
procedures. Even in such a series as this, 
however, the occurrence of seven fatalities 
is by no means to be minimized. It is not 
to be minimized even though the fatalities 
arose among patients as desperately sick 
as those here presented. To minimize such 
an occurrence is to accept what might 
appear to be the inevitable and to inhibit 
any effort to ferret out errors and to try 
to correct them. This investigation uncov- 
ered what we believed to be errors; it has 
resulted in the formulation of different 
standards and seems fortunately to have 
been followed by a lowered incidence of 
unfavorable results. 

The question may well be asked, “Why 
was spinal anesthesia used at all in these 
seven cases and why was it preferred to 
general anesthesia?’ The question of the 
choice of an anesthetic is the first one to 
be answered when the decision to operate 
on an urgent case has once been reached, 
and it is at all times a difficult question. 
The safety of the patient is, of course, the 
paramount consideration; but if that safety 
is dependent upon the successful accom- 
plishment of a surgical procedure, the 
anesthetic chosen must first of all make 
the operation itself possible, with a mini- 
mum of surgical handicaps, and at the 
same time provide the maximum amount 
of safety commensurate with the surgical 
difficulties to be overcome. It must provide 


Dealy—Anesthetic Deaths 


American Journal of Surgery 71 


this safety moreover not only during the 
operation itself but during the postopera- 
tive period as well, when complications 
attributable to the anesthetic might well 
vitiate the good results otherwise achieved. 
It is because it is the studied opinion, based 
on the experience of most of those on the 
Surgical Service at Queens General Hos- 
pital, that spinal anesthesia best meets 
these requirements, that it was selected 
in these cases, as well as in the many 
others in which the outcome was less tragic. 

Spinal anesthesia must, however, be 
properly given. It must not be given by 
the tyro. There must be due regard to 
premedication, to the anesthetic agent 
itself, to dosage, to the position of the 
patient on the table at the time of injection 
and subsequently throughout the opera- 
tion, to the desired level of anesthesia and 
to all the other technical points requisite 
to its successful employment. 

Regarding premedication the methods 
advocated by so many writers on spinal 
anesthesia are usually followed, the fact 
being recognized, however, that over- 
sedation is not desirable, and in the aged 
or debilitated must be strictly avoided. 
Scopolamin, while ordinarily so valuable, 
is a dangerous drug in such patients and 
is not used. The purpose is to meet indi- 
vidual needs and to avoid the bad results 
which come from the routine use of power- 
ful drugs. 

Novocain, pontocain-glucose, and nuper- 
cain (Jones Solution—1:1500) are the 
anesthetic agents regularly employed. The 
general policy of the Surgical Service in 
connection with spinal anesthesia Is to 
employ novocain as the anesthetic agent 
only in the more robust patients who are 
scheduled for lower abdominal operations 
of short duration. Relatively small dosage 
is employed in the hope of avoiding serious 
falls in blood pressure, even though these 
may be well tolerated by the type of pa- 
tient for whom this agent ts selected. It is 
practically impossible, however, when us- 
ing novocain or any other isobaric solution, 
to limit sharply the level of anesthesia 
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obtained or to predict accurately what 
that level is likely to be. In the type of 
patient for whom it is employed, however, 
and avoiding excessive dosage, this fact is 
of relatively minor importance. 

Pontocain-glucose and nupercain (Jones 
Solution—1:1500) have characteristics in 
their effects as spinal anesthetic agents, 
which sharply differentiate them from 
novocain. Through these effects they offer 
great advantages over novocain but at the 
same time and because of these very 
effects, can be counted upon to cause 
fatalities 1f improperly used. These char- 
acteristics are: (1) Their ability to produce 
prolonged anesthesia, and (2) their ability 
to flow up or down the spinal canal in 
accordance with the position of the patient 
on the operating table. Pontocain-glucose 
being hyperbaric or heavier than spinal 
fluid flows downward; nupercain (Jones 
Solution—1:1500), hypobaric or lighter 
than spinal fluid, flows upward. This fact 
is of vital importance, for if these drugs 
with their profound and prolonged anes- 
thetic effects are allowed to invade the 
upper levels of the cord, disaster can 
scarcely be avoided. 

With these facts clearly in mind, how- 
ever, and with scrupulous attention to 
technic, sharply demarcated upper levels 
of anesthesia can be obtained, upper 
abdominal operations of considerable dura- 
tion can be performed, and at the same 
time with the uppermost levels of the cord 
kept comparatively free from the anes- 
thetic agent, extreme falls in blood pressure 
are largely avoided. In those patients who, 
because of an impaired cardiovascular 
status, are not able to withstand the 
effects of sudden and extensive falls in 
pressure, such an advantage is obvious. 

When spinal anesthesia is indicated 
pontocain-glucose is the desirable agent 
in most upper abdominal operations. In 
still more prolonged operations, however, 
such as gastrectomies, extensive intestinal 
resections, or in abdominoperineal resec- 
tions, or in cases requiring the Trendelen- 
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burg position, nupercain (Jones Solution— 
1:1500) is the agent of choice. 

Continuous or fractional spinal anes- 
thesia has not been taken up at Queens 
General Hospital although we believe that 
it is close to the ideal for this type of 
anesthesia. Dislodgment of the needle, 
even though slight, sometimes, however, 
occurs. If this takes place after a planned 
operation of considerable length has been 
begun and further injections of the anes- 
thetic solution become impossible, one may 
be faced by the necessity of forfeiting al- 
together the advantages of spinal anes- 
thesia in a case, too, that especially 
requires It. 

In six of the seven cases here presented, 
pontocain was the drug employed as the 
anesthetic agent. The study of these cases, 
however, brought out three important 
points: 

1. Dosage. No attempt was made ap- 
parently to employ minimal dosage and 
unnecessarily large amounts of the drug 
were not uncommonly used. There seems 
to be a tendency in “‘ampoule medication”’ 
to inject the entire contents of the ampoule 
whenever the use of its contained drug is 
indicated. There can be nothing but con- 
demnation for such a practice and the 
employment of 20 mg. or even 18 mg. of 
pontocain in case after case of spinal 
anesthesia is an indication of the fact that 
those who so employ it are unaware of 
the possibilities which the use of lower 
amounts offers. 

2. Position of the Patient on the Table. 
In only one case was the position of the 
patient on the table mentioned in the 
record, and in that case the position 
chosen was a dangerous one for the drug 
employed. The taking of blood pressure, 
the securing of hands, and the draping of 
patients must all wait upon the anesthetist 
who, after his spinal injection, is intent 
upon determining and controlling the 
level of anesthesia produced. Not until he 
is satisfied and the final tilting of the table 
completed should these measures be begun. 
Slight Trendelenburg position with the 
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head well elevated for pontocain and slight 
Trendelenburg position with the head down 
for nupercain, as minutely described by 
other writers, should be assured at the 
time of injection, and subsequent necessary 
and prompt changes in position should be 
carefully carried out in the same way. 

3. The Use of Pontocain Alone, as a 
Spinal Anesthetic Agent, without Admixture 
with Glucose. In all of these six fatal cases 
under pontocain spinal anesthesia, the 
drug had been used alone. With all its 
advantages, pontocain by itself, we believe, 
is a dangerous drug. Isobaric, of approxi- 
mately the same specific gravity as spinal 
fluid, its diffusion within the subthecal 
space cannot be predicted nor checked, and 
its prolonged anesthetic effect, wrongly 
applied, may prove disastrous. It should, 
we are convinced, be used only with glu- 
cose, mixed with 2 to 3 cc. of a 10 per cent 
glucose solution, “‘weighted” with it, so 
that when ready for injection it is a 
definitely hyperbaric solution. With me- 
ticulous attention to the position of the 
patient on the table both at the time of 
injection and subsequently during opera- 
tion, and with proper dosage, much can 
then be done to limit the area of anesthesia 
to the level required by the operative 
procedure. In none of these cases had this 
been done, as the dangers of using ponto- 
cain or any other agent in isobaric solution 
were not at that time fully appreciated 
nor was the fact understood that by em- 
ploying under the appropriate technic only 
definitely hyperbaric solutions such as 
pontocain-glucose, or definitely hypobaric 
solutions such as nupercain (Jones Solu- 
tion—1:1500) much of this danger can be 
avoided. 

As soon as the above facts became known 
through the investigation carried out by 
the Medical Board’s committee, means 
were taken to stress the dangers in all 
types of anesthesia. The staff became 
‘anesthesia conscious.”’ Proper technic in 
spinal anesthesia was emphasized and as 
far as pontocain is concerned, it was 
never again given without admixture with 
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glucose. The original report of the com- 
mittee had covered a period of four and a 
half years. It was rather encouraging to 
note then, that after these new regulations 
had been put into effect, and the report 
subsequently amplified so as to cover a 
five-year period, no further fatalities under 
spinal anesthesia occurred during the final 
six months of this period. 

The statement is often made that no 
surgeon should give a spinal anesthetic 
and then proceed to operate leaving to a 
nurse anesthetist or someone else, perhaps 
inadequately trained, the responsibility 
of carrying his patient through the period 
of anesthesia. With this statement we are 
much in sympathy. Too, there should be 
no cessation in our efforts to advocate and 
provide for the employment only of skilled 
anesthetists for the administration of all 
types of anesthesia, putting squarely upon 
them the responsibility in this field which 
is rightfully theirs. 

We cannot escape the fact, however, 
that to secure the services of such men in 
many of our hospitals, despite earnest ef- 
forts, appears at times to be practically 
impossible. The advantages to be derived 
from the use of spinal anesthesia in many 
difficult surgical problems, however, are 
such that one is scarcely willing com- 
pletely to forego them, leaving to others 
more fortunately situated the exclusive 
benefits of this form of anesthesia. Until 
the ideal set-up can be attained, it seems 
fair to assume that with unremitting 
emphasis upon the dangers of spinal 
anesthesia, the need for proper selection of 
spinal anesthetic agents, the niceties of 
administrative technic and the necessity 
for prompt detection of danger signals as 
well as the energetic application of indi- 
cated therapy, that its continued use is 
justified and that intern staffs and resi- 
dents, as well as those to whom the care 
of these patients is entrusted, can be so 
educated as to make the employment of 
spinal anesthesia a constantly more safe 
and beneficial procedure. 
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RECOMMENDATIONS OF THE COMMITTEE 


The recommendations of the committee 
submitted at the close of its report are 
here presented: 

1. Early establishment of an anesthetic 
department under the _ direction’ of 
well paid, medically trained, skilled an- 
esthetists. 

2. Keeping of more accurate anesthesia 
records. 

3. More frequent medical consultations 
to assist in evaluating anesthetic risks. 

4. Better facilities for the employment 
of intratracheal anesthesia. 

5. Open minded recognition of the fact 
that among the numerous forms of anes- 
thesia available today, whether local, 
rectal, intravenous, inhalation or spinal, 
there is a definite place for each and that 
there is for each anesthetic and surgical 
problem a form of anesthesia and a special 
anesthetic drug or agent which will best 
meet that problem. 

6. More careful discrimination, there- 
fore, in the selection of the form of anes- 
thesia and of the anesthetic agent to be 
employed in the given case. 

7. A wider knowledge on the part of 
those employing spinal anesthesia, of the 
uses, actions, effects, dangers and technic 
of administration of the various drugs or 
agents available, with a clear understand- 
ing of the differences between such agents 
as novocain, spinocain, pontocain, nuper- 
cain, etc. 

8. Recognition of the fact and enforce- 
ment of the principle that it is profession- 
ally criminal for anyone to employ any 
spinal anesthetic agent who is not per- 
sonally familiar with its use. 

g. Greater discrimination, also, in the 
selection of spinal anesthetic agents them- 
selves, depending upon the type and dura- 
tion of the proposed operative procedure, 
desired position of patient during opera- 
tion, general status of patient, desired 
level of anesthesia, etc. 

10. Discontinuance of the use of isobaric 
solutions in spinal anesthesia except in 
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young patients of robust health requiring 
operations of short duration, and a rela- 
tively low level of anesthesia. 

11. Use only of the pontocain-glucose 
solution when using pontocain as the 
spinal anesthetic agent, thus assuring a 
hyperbaric solution. 

12. Use of nupercain (Jones Solution— 
1:1500) for operations of long duration or if 
the Trendelenburg position ts desirable. 

13. More careful attention to the tech- 
nic of the administration of spinal anes- 
thetics: (a) greater attention to pre-anes- 
thetic medication; (6) intelligent deter- 
mination of dosage; (c) closer attention to 
required position of patient on table; (d) 
attainment and recording of restricted 
levels of anesthesia; (e) appreciation of 
danger signals and prompt employment of 
indicated therapy. 

14. Instructicu of nurse anesthetists in 
the care of patients under spinal anesthesia. 


SUMMARY™* 


1. During the five-year period from 
January 1, 1936, to January I, 1941, 
19,529 anesthetics, exclusive of local and 
intravenous anesthetics, were given at 
Queens General Hospital. Of these 16,273 
were inhalation anesthetics, 3,193 were 
spinals and 63 were rectals. 

2. Among these cases there were seven 
fatalities under inhalation anesthesia which 
in part, at least, were considered at- 
tributable to the anesthetic. 

* During the two years that have elapsed since the 
completion of the period covered by the report, there 
has been a definite improvement in our results, as 
indicated herewith: 


Year | Number of Spinal Anesthetics | Deaths 
1941 | 1,023 | 2 
1942 1,066 


From the opening of the hospital therefore, on 
November 18, 1935, to January 1, 1943, the number of 
spinal anesthetics administered totals 5,282. There 
were fortunately no deaths during 1942 but the two 
which occurred during 1941 make nine the aggregate 
number of fatalities for the entire period. This is one 
fatality in 587 cases, or .17 per cent. 
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3. There were seven fatalities under 
spinal anesthesia, although one of these, 
occurring in an eighty-three year old male, 
after the conclusion of his operation, was 
thought to be due to a coronary occlusion. 
It is nevertheless here included as a spinal 
death. 

4. There were four deaths under rectal 
anesthesia attributable, it was thought, 
to the anesthetic. 

5. Of the seven cases under inhalation 
anesthesia only one was a real emergency. 
The others for the most part were non- 
urgent or elective in type. 

6. Four of the seven cases under spinal 
anesthesia were definite emergencies and 
practically all were desperate cases in 
which both the surgical and the anesthetic 
risks were considerable. 

7. The pathological state in the inhala- 
tion cases, with one marked exception, 
(peri-arteritis nodosum) was for the most 
part comparatively simple, whereas that 
in the spinal case was complicated and 
diverse and competent in itself to cause 
death. 

8. The administration of pontocain in 
the spinal cases was considered faulty, as 
it was employed without the admixture 
of glucose, it was used in unnecessarily 
large doses, and proper attention was not 
paid to the position of the patient on the 
table either at the time of the spinal injec- 
tion or during the subsequent operative 
procedure. 

g. By the restricted use of isobaric solu- 
tions, the selection of hyper- or hypobaric 
solutions in accordance with the require- 
ments of the case, meticulous attention 
to the appropriate position of the patient 
on the table as well as to other necessary 
technical points, it is believed that the 
dangers from spinal anesthesia can be 
minimized. 

10. Recommendations were made to 
improve the anesthesia service, and to 
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minimize future fatalities occurring under 
anesthesia. 
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SUPERNUMERARY BREASTS* 


WITH SPECIAL REFERENCE TO THE PSEUDOMAMMA TYPE 


Captain Leo R. WEINSHEL, M.C. AND First Lizut. NicHoLtAs DEMAKOPOULOS, M.C. 
MOODY FIELD, GEORGIA 


ONGENITAL supernumerary breasts 
are not uncommon, but a supernu- 
merary breast of the ppeudomamma 

type, as classified by Kajava, is a relatively 
rare phenomenon. This belief is further 
substantiated by Deaver and McFarland, 
especially so if the supernumerary breast 
is found in the inguinal region, for, in re- 
viewing Over 10,000 cases of polymastism, 
they found only twelve cases in which this 
anomaly occurred in the inguinal region. 
It is interesting to note that a study of 
the literature on supernumerary breasts 
discloses the fact that this clinical anomaly 
has been overlooked somewhat by medical 
authors, and that detailed descriptions or 
accurate case records are difficult to find. 
It may be that what Is written in this paper 
may be repetitious, but it is hoped that 
those of the medical profession who have 
seen supernumerary breasts of the pseudo- 
mamma type in the past will be stimulated 
to the point of submitting cases, photo- 
graphs, and other pertinent data. 


EMBRYOLOGY 


Traced from its embryonal origin, the 
human breast arises from an epidermal 
ridge or primitive “milk line,’’ which ex- 
tends between the upper and lower limb 
buds on either side of the midline. In the 
second month of intrauterine life, breast 
anlage appear. These breast anlage appear 
in the embryos of all mammals, to be 
developed or suppressed according to 
phylogenesis. In man the anlage appear in 
the form of an evagination on each side in 
the pectoral region at the site of the normal 
breast, and the remaining anlage are sup- 
pressed and disappear. When suppression 
of any of the rudimentary anlage fails, and 


when the so-called “milk spots” develop 
unduly, supernumerary breasts appear at 
different points along the course of the 
epidermal ridge. 

Although there are no records to aid 
and enlighten us in the study of the his- 
torical aspects of the subject, certain con- 
clusions may be surmised from the facts 
that the Phoenician goddess, Astarte, was 
frequently portrayed as having an acces- 
sory number of mammary glands, and that 
the well known goddess Diana was usually 
represented with her trunk covered with 
large and well formed mammae. 

Geoffroy-Saint Hilaire, in 1836, sug- 
gested that man was descended from ani- 
mals having multiple breasts. Darwin 
(1871) in his “Descent of Man” called 
attention to the fact that supernumerary 
breasts should be considered an atavistic 
manifestation. Champney believes that 
supernumerary mammary glands are en- 
larged sweat glands and not true breasts, 
a theory which was supported by Tandlaus’ 
observation of a patient in whom there was 
complete failure of development of the 
breast and nipple, together with total 
absence of sweat glands all over the body 
and partial absence of the sebaceous glands. 


CLASSIFICATION 


Complete supernumerary breasts are 
exceptional. Usually supernumerary breasts 
appear as polythelia or pseudomamma. 
Kajava classified congenital supernumer- 
ary breasts as shown in Table 1. 


INCIDENCE AND LOCATION 


Supernumerary mammary glands, or 
polymastia, and supernumerary nipples, or 
polythelia, are said to occur rather more 


* From the Surgical Service of the Station Hospital, Moody Field, Georgia. 
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frequently in the male than in the female. 
De Cholnoky, in 1939, in an excellent 
review of the literature on supernumerary 
breasts, reported that one additional breast 


TABLE I 
KAJAVA’S CLASSIFICATION OF SUPERNUMERARY BREASTS 


Gland Fat 


Tissue 


} 
| Nipple | 


Type of Breast Areola : 
| Tissue 


Present | Present | Present Present 
Present | None Present | Present 
None Present | Present | Present 
None’ | None Present | Present 
Pseudomamma......... Present | Present | None Present 
Polythelia..............| Present | None | None None 
Polythelia areolis....... | None_! Present | None None 
Polythelia pilosa........ | Only a patch of hair is present 


Complete 
Supernumerary 
Supernumerary......... 


occurs in from 60 to 65 per cent of the cases, 
two in 30 to 35 per cent, three in 3.5 to 
4 per cent, and four in 1.5 to 2 per cent. 
It seems, therefore, that the relative inci- 
dence of supernumerary breasts diminishes 
with the increase in the number of those 
organs observed in one person. 

In general, more accessory mammae are 
noted on the left side of the body than on 
the right, and a great many more are 
observed below the normal breasts than 
above them. Those situated below the nor- 
mal breast are usually medial to the 
normal breast, whereas those above the 
normal site are usually found lateral to 
the normal breast region. However, cases 
have been reported in which supernumer- 
ary breasts have occurred on the cheek, 
neck, ear, tragus and helix, upper part 
of left arm, thorax and abdomen, shoulder, 
back, lumbar region, pubic and inguinal 
regions, flank and hip, thigh and Scarpa’s 
triangle, thigh and dorsolateral aspect, 
buttock, vulva, labia majus and minus. 
Supernumerary breasts located in these 
atypical regions are said to be rare and 
usually asymmetrical when they do occur. 
In most cases, these abnormal organs 
are very rudimentary and suppressed in 
their development, and are often repre- 
sented by a minute nipple or pigmented 
areola. 

Deaver and McFarland compiled a series 
of cases of atypical locations of super- 
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numerary breasts, and among those noted 
were twelve cases of pubic and inguinal 
accessory mammae. Four of these cases 
occurred in males, six in females, and two 
in sex unknown. It was our fortune to see 
a case of an extremely large supernumerary 
breast of the pseudomamma type located 
in the left mguinal region of an otherwise 
normal, colored, adult male. In reviewing 
the literature, we found such little mention 
of this type of congenital anomaly that we 
are reporting this case at this time, to- 
gether with those cases of Deaver and Mc- 
Farland in which supernumerary breasts 
occurred in the inguinal region of the male. 


CASE REPORTS (DEAVER AND 
MCFARLAND) 


1. Steinborn and Mosig. Miinch. med. 
Wcebnscbr. Vol. 471, 1900. The subject was a 
man forty-seven years old. In Scarpa’s triangle 
on the inner aspect of the left thigh there is a 
hemispherical enlargement like the mammary 
gland of a virgin, about puberty, surmounted 
by a well formed but long nipple surrounded 
by a dark areola in which grew a number of 
dark hairs. There was no secretion. 

2. Knox. Reported from Dr. D. N. Knox’s 
notes by Dr. Wm. Sneddon, Glasgow Medical 
Journal, 1879, n. s., XI, 92. The patient, a full- 
grown man, came to consult about a tumor in 
his groin which he said had always been there 
but which had, of late, been growing rather 
larger, and had given him both bodily and 
mental uneasiness. On examining the tumor 
it proved to be an extra mamma with well 
formed nipple situated upon the inner side 
of the right thigh close below the external 
inguinal ring. It was about 2 inches long and 
11g inches broad, but was evidently tumified at 
the time I saw it, probably from some irritation. 

3. Dietschy. Correspondenzbl. f. schweiz. 
Aerzte, Basle, 43: 366, 1913. The subject was a 
man twenty years of age suffering from pul- 
monary tuberculosis. On the inner side of the 
left thigh, 12 cm. from the upper border of the 
symphysis pubis there is a typical little mam- 
mary gland. It is somewhat oval in shape and 
is surrounded by an areola 12 cm. long and 
0.8 cm. broad. The papilla is 0.4 cm. in diameter 
and its height 0.2 cm. It was a little smaller by 
actual measurement than his left pectoral 
mamma and more deeply pigmented. It also 
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has a few dark hairs which the pectoral mamma 


lacks. 
4. Hoepfner. 
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Inaugural Dissertation, Jena, 
1899. The subject was a man of about thirty 
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he was subjected frequently to ridicule and 
embarrassment whenever he exposed his body 
in the soldiers’ barracks while dressing and 
bathing. The patient does not recall just how 


Fic. 1. Lateral view showing nipple, areola and 


gland. 


years. He had a supernumerary mammary 
gland upon the inner aspect of the left thigh 
11 cm. below the symphysis pubis. It appeared 
as a darkly pigmented wart. 

5. Romiti. Anatomia dell’Uomo, Vol. 11. 
Is said by Fiori (Bull. d. r. Acad. Med. di 
Genovo, 20: 369, 1905, to have described a 
mammary gland in Scarpa’s triangle. 

6. Sacasa, Roberto. (Thése de Paris, 1867.) 
This report says that in 1863 a man appeared in 
Velpeau’s clinic with a mamma-like formation 
surmounted by a kind of nipple, in the upper 
inner aspect of the left thigh. The great surgeon 
called it a lipoma, and discussed its resemblance 
to a mammary gland. The man refused to be 
operated upon, so the true nature of the 
enlargement is not known. 


Since there are so few cases of super- 
numerary breasts in the inguinal region 
of the male reported in the literature, it 
therefore appears warranted to add another 
case in detail. 


A. M., a twenty-eight year old colored male, 
Case No. 531, entered the surgical service of 
the station hospital on April 13, 1942, because 
of a tumor mass of the left inguinal region 
which had been present for many years. 

His primary reason for seeking hospitaliza- 
tion was that this tumor mass resembled a 
normal, adult, female breast, fully developed 
with nipple and areola, and because of this, 


Fic. 2. Tangential view of supernumerary 
breast, left inguinal region. 


long he had this anomaly, but he believed that 
it came on at puberty and it had not changed in 
size or shape for the past six years. There had 
never been any discharge from the nipple, 
pain, or any other abnormal symptom referable 
to the tumor mass. 

The past history was noncontributory, in 
that he had only the usual childhood diseases, 
and no injuries or surgical operations. There 
was no familial history of supernumerary 
breasts or other congenital anomalies. The 
family history was negative for organic disease 
and the history by systems was likewise essen- 
tially negative. 

Physical examination revealed a_ colored 
male, age twenty-eight, who was normal in 
all respects except for the presence of a large 
accessory breast in the left inguinal region, 
inferior to Poupart’s ligament and lying be- 
tween the anterior superior iliac spine and the 
pubic tubercle. (Figs. 1 and 2.) This accessory 
breast resembled a normal, fully developed, 
female breast, with a normally developed nipple 
and areola. The nipple was directly in the line 
of the embryonal milk ridge. The breast tissue 
felt firmer than female breast tissue, but other 
than that, it grossly resembled a normal female 
breast in all respects. Measurements were noted 
as follows: Length, 12.7 cm; width, 7.6 cm.; 
height, 4.5 cm. The areola measured 3.2 cm. in 
diameter. 

The urinalysis, serology, and the complete 
blood counts were essentially negative. A 
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roentgenological examination of the tumor 
mass revealed that the mass contained no 
calcified bodies and was not attached to any 
underlying bony framework. (Fig. 3.) 


~ 


Fic. 3. Photograph of roentgenogram outlining 

soft tissue structure. 

A diagnosis of supernumerary breast of the 
left inguinal region, congenital in origin, was 
made. 

On April 15, 1942, the patient was taken to 
surgery, and under local infiltration with 1 per 
cent procaine hydrochloride, a simple mastec- 
tomy was performed. The patient had an 
uneventful postoperative course and was dis- 
charged from the hospital on May 4, 1942. 
(Fig. 4.) 

The specimen was forwarded to Lawson 
General Hospital, Atlanta, Georgia for path- 
ological examination. The gross examination 
revealed a specimen consisting of a piece of 
skin 10 by 6 cm., with an elevated nodule 
resembling a nipple, 1.5 cm. in height and 
3 cm. in diameter at its base, covering 150 Gm. 
of yellowish lobulated tissue. Microscopic 
examination revealed benign fatty tissue with 
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no evidence of breast tissue. Sections through 
the nodule resembling a nipple revealed no 
evidence of ductal elements. A diagnosis of 
benign lipoma was made. 


Fic. 4. Gross specimen. 
DIFFERENTIAL DIAGNOSIS 


This case, in our opinion, is truly a case 
of congenital supernumerary breast, pseu- 
domammatous in type as given by Kajava. 
‘Table 1.) We have here a normal colored 
male who at the age of puberty developed 
this abnormal breast. Grossly it resembled 
a female breast having a fully developed 
nipple, areola, and what appeared to be 
glandular tissue on palpation, except for a 
somewhat firmer consistency. Only the 
microscopic examination revealed the true 
condition, namely, a replacement of the 
glandular tissue by fatty tissue. According 
to De Cholnoky, supernumerary breasts 
are frequently diagnosed as lipomas, for 
in four of his eleven cases clinically diag- 
nosed as lipomas, microscopical examina- 
tion established the presence of breast 
tissue. Thus, one can make, clinically, an 
undifferentiated diagnosis of supernumer- 
ary breast without regard to its specificity. 
It remains for the pathologist to determine 
the presence or absence of glandular tissue. 
Deaver and McFarland stated that in men 
having supernumerary breasts, unless mi- 
croscopic examination was made, it would 
be impossible to determine whether super- 
numerary breasts have glandular tissue or 
not; whereas in women the presence of 
glandular tissue can be determined with 
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certainty if the subject becomes pregnant 
and lactates. 

Accessory mammae are also to be differ- 
entiated from hypertrophied sudaripar- 
ous and sebaceous glands, lymphadenitis, 
chronic lymphadenopathy caused by syph- 
ilis, tuberculosis, Hodgkin’s disease, lymph- 
sarcoma, Or metastatic carcinoma. 


TREATMENT 


The harmless existence of the super- 
numerary breast requires no medical or 
surgical treatment. It is only when the 
accessory breast has an abnormal discharge 
or location that surgical removal may be 
requested by the patient. In our case, the 
unusual size of the breast and its resem- 
blance to a normal female breast caused 
him no end of embarrassment and shame. 
Thus, for cosmetic and psychological rea- 
sons it was deemed best to remove the 
breast. 

The operation itself is usually a simple 
procedure, and recovery is rapid and 
uneventful. The patient goes on to lead 
a full and happy life, satisfied with the 
knowledge that he or she is the equal of 
all other men or women. 


CONCLUSIONS 


Polymastia is a common congenital mal- 
formation of which the literature shows the 
reported occurrence of upward of 10,000 
cases, but the development of a super- 
numerary breast in the left inguinal region 
in the male is a very rare phenomenon. 

The embryology, classification, inci- 
dence, location, differential diagnosis, and 
treatment of supernumerary breasts are 
discussed. 

There are definite indications for surgical 
intervention in polymastism and they are 
as follows: painful or disfiguring super- 
numerary breasts, and the presence of a 
malignancy in these aberrant glands. 

A case is reported, wherein a super- 
numerary breast, pseudomamma type, was 
removed from the left inguinal region of a 
colored, adult male. Insofar as we have 
been able to ascertain by a review of the 
literature, this reported case constitutes 
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the fifth case of reported supernumerary 
breasts in the inguinal region of the male. 

The authors are indebted to Major Charles A. 
Pigford, m.c., Commanding Officer of the 
Station Hospital, Moody Field, Valdosta, 
Georgia; Captain Arthur A. Nadler, M.c., 
Executive Officer, and Mr. John Bridges, 
Roentgenological Technician, for their technical 
assistance in the preparation of this manuscript. 
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LITTRE’S UMBILICAL HERNIA} 
CASE REPORT 


W. Epwin Birp, M.D. 
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WILMINGTON, DELAWARE 


WO years ago the author reported on 

the subject of “Right Paraduodenal 

Hernia,” adding the forty-seventh 
case to the literature of that subject. A 
few months ago we encountered a 
case that presented an unusual and per- 
haps unique picture of one variety of the 
condition known as Littré’s hernia. 

In 1700, Alexis Littré recorded two cases 
of inguinal hernia in which an intestinal 
diverticulum or pouch of some sort was 
the sole occupant of the sac. The possibil- 
ity of this condition had been suggested 
first following an autopsy in 1683 by 
Frederik Ruysch, a famous Dutch anato- 
mist and atlas maker. Littré described 
these pouches as secondary formations; he 
thought they resulted from traction on the 
part of the gut within the sac and hence 
regarded them as partial enteroceles. Le- 
sions of this latter type were accurately 
described in 1777 by August Gottlieb 
Richter in a treatise on hernia which is 
still an acknowledged classic, and this type 
of hernia—partial herniation of the anti- 
mesenteric portion of the gut—is today 
still catalogued as a Richter’s hernia 
though it had been observed earlier (1772) 
by Johann Casper Lavater. 

In 1809, Johann Friedrich Meckel* was 
the first to classify the different varieties 
of intestinal diverticula. The most impor- 


* This Meckel, according to Garrison, came of a 
famous medical family. His grandfather, of the same 
name, graduated from Goettingen in 1748, at the age of 
twenty-four, his thesis being on the (Meckel’s) spheno- 
palatine ganglion of the fifth cranial nerve. Three 
years later he was Professor of Anatomy, Botany and 
Obstetrics (sic!) at Basle. His father, Philipp Friedrich 
Theodor Meckel, graduated from Strassburg in 1777, 
at the age of twenty-one, his thesis being on the inner 


tant of these and the one to which his 
name has been given, is that which repre- 
sents an incomplete obliteration of the 
omphalomesenteric or vitelline duct. With 
this diverticulum situation clarified, a 
review showed that the lesion which 
Littré had described over a century before 
was a Meckel’s diverticulum alone in a 
hernial sac. Riecke, having observed a 
strangulated femoral hernia of Meckel’s 
diverticulum in 1834, was the first in 1841 
to suggest calling them Littré’s hernias. 

Considerable confusion exists in the 
literature over these three clinical entities: 
(1) Richter’s hernia—a partial enterocele; 
(2) Littré’s hernia—a hernia of Meckel’s 
diverticulum alone, and rarer then (3); 
and (3) mixed Meckel’s hernia—a hernia 
of Meckel’s diverticulum, plus gut or 
omentum, or both. 

Just why Littré’s should be rarer than 
Meckel’s nobody has explained. Perhaps 
it is due to the fact that a diverticulum 
has no propulsive or expansive character- 
istics, whereas gut and omentum have 
both. The chances are the gut or omentum 
arrived in the sac first and the diverticulum 
followed, not by adhesive but by cohesive 
traction. 

Speaking of confusion, Moschowitz, in 
Johnson’s “‘Operative Therapeusis”’ (1915), 
clearly distinguishes between a Richter’s 


ear, and two years later he was Professor of Anatomy 
and Surgery at Halle. His brother, August Albrecht 
Meckel, at thirty-one, became Professor of Anatomy 
and Forensic Medicine at Bern. Our Méckel became 
Professor of Pathology, Comparative Anatomy and 
Embryology at Halle. Thus this family, in three 
generations, produced four professors, all before they 
had passed their thirty-first year. 


+ Read before the 152nd Annual Session of the Medical Society of Delaware, Wilmington, October 7, 1941. 
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hernia and a Littré’s hernia; whereas 
Stone, in Lewis’ “Surgery” (1929), shows 
an illustration labelled ‘“‘Littré’s or Rich- 
ter’s Hernia” (which is definitely a Rich- 
ter’s hernia), and he repeats the statement 
in the text. It is unfortunate that such a 
popular reference work carries the implica- 
tion that a Littré’s hernia and a Richter’s 
hernia are one and the same thing. 

As to Littré’s hernia, Babcock defines 
it as “‘a sac containing a blind diverticulum 
only, such as Meckel’s diverticulum or the 
appendix vermiformis,” whereas the blind 
diverticulum that Littré described was a 
vitelline duct vestige and not the appendix, 
though this is another vestigial organ. 
Keeley states that the sac may also contain 
“‘small or large intestine, and/or omen- 
tum,” and Watson, an acknowledged 
authority on hernia, says it “may be 
accompanied by small intestine .. . or 
omentum alone,” a statement reiterated 
by DaCosta. However, Weinstein’s recent 
paper (December, 1938) on Littré’s fem- 
oral hernia brings us back again to the 
original basis when he says “‘that the title 
of Littré’s hernia is applied only if the 
diverticulum is of Meckel’s type, and is 
the sole occupant of the hernial sac.”’ 

It is not our purpose here to go into 
lengthy descriptive details concerning 
Meckel’s diverticulum as Goodman’s excel- 
lent article covers the ground thoroughly. 
Suffice it to say that normally the vitelline 
duct begins to atrophy at the seventh week 
of fetal life, is completely obliterated by 
the twelfth week, and at birth no remnant 
is visible. Failing to perform according to 
schedule, there may be present at birth 
anything from a mere nubbin of a closed 
pouch (generally on the antimesenteric 
border of the gut, generally without a 
mesentery, and at a point 12 to 36 inches 
from the ileocecal valve) to a continuous 
open tube extending from the ileum to the 
umbilicus and discharging feces. Conse- 
quently, the shape and size, and the mobil- 
ity or fixation of Meckel’s diverticulum 
varies within quite large limits. 

A Meckel’s diverticulum is subject to 
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all the lesions that obtain in other parts of 
the gut; inflammation, ulcer, hemorrhage, 
foreign body, tumor, obstruction, strangu- 
lation, gangrene, torsion or volvulus, in- 
tussusseption (in approximately 25 per 
cent of the reported cases), and herniation 
(in another 25 per cent). Herniation of the 
mixed Meckel’s type or of the true Littré’s 
type is possible at any of the sites of 
external herniation of the abdomen, and 
the following varieties have been reported: 
inguinal, femoral, umbilical, ventral (in- 
cisional), crural and sciatic. We could find 
no record of any case of the following 
types: spontaneous ventral, diaphragmatic, 
obturator or lumbar. Of the many possible 
types of internal herniation only one case 
has been recorded, a retrocecal hernia. 

Littré’s own description of his cases can, 
after more than 200 years, be read today 
without modificat on other than the knowl- 
edge that he was describing a hernia of 
Meckel’s diverticulum and not, as he sup- 
posed, of what is now termed a Richter’s 
hernia. Witness his accurate remarks on 
the diagnostic features, as given by Mason: 

“The diagnostic signs, making this type 
of hernia recognizable before the operation, 
are: 

. The patient goes to stool during the 
sian, course of the illness as, the intestinal 
canal being uninterrupted, the excrements 
are at perfect liberty to pass from one end 
to the other. 

“‘2. The patient has no hiccough, or 
very occasionally. 

“2. He does not vomit, at least by 
comparison less frequently than in ordinary 
herniae. The vomitus is never fecal matter. 

‘4. The patient’s belly is never fat, 
stretched or full of wind as in ordinary 
herniae. 

‘“‘s. The tumor in the groin is formed 
more slowly and never becomes so large. 

“6. The inflammation, fever, pain or 


other symptoms which may accompany 
this peculiar kind of hernia, are less severe 
and take longer to manifest themselves 
than in other herniae. 
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“The diagnostic signs which make this 
particular hernia recognizable during the 
operation are: 

“‘t. In ordinary cases of hernia, the 
entire circumference of the intestinal body 
is engaged in the hernial sac. In this 
hernia there is only one part in the sac. 

“*2. The portion of the intestine which 
forms an ordinary hernia is found doubled 
in the shape of an arc in the sac. In this 
particular kind (which concerns us), this 
portion is single, situated perpendicularly 
and terminated by a very distinct end. 

‘3. An ordinary hernia is often formed 
by intestine and omentum together. This 
particular kind is always made by the 
intestine alone.” 

Operation on an uncomplicated Meckel’s 
diverticulum has a mortality rate slightly 
above that of appendectomy, L.e., 3 to 5 
per cent. If the diverticulum is diseased but 
not herniated, the rate runs as high as 35 
to 40 per cent. If the diverticulum ts dis- 
eased and is herniated, the operative 
mortality extends from 45 to 50 per cent. 

In diverticular hernia, the inguinal 
variety Is commonest, being two and one- 
half times as frequent as the femoral or 
the umbilical types. Following the rule in 
simple hernia, in the femoral variety fe- 
males outnumber the males 3 to 1; whereas 
in the inguinal variety exactly the reverse 
is true. In both of these the majority are 
on the right side, and most of the cases 
are in adults and the middle-aged. (Paren- 
thetically, we might add that Richter’s 
hernia is commonest in the femoral region.) 
In the umbilical variety sex is stated so 
infrequently that no reliable figures are 
available. Age, however, is definitely a 
factor, over 85 per cent being found in the 
newborn or in very young infants. 

There is a marked discrepancy between 
the anatomical and the surgical occurrence 
of Meckel’s diverticulum, due to the fact 
that the pathologist explores the entire 
abdomen, while the surgeon usually ex- 
plores only a limited area of the abdomen. 
Anatomically, Meckel’s diverticulum ts 
found in 14 to 2 per cent of humans, accord- 
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ing to various postmortem observations. 
The surgical incidence seems to be con- 
siderably less, about one-tenth, and varies 
from one case in 700 laparotomies at the 
Mayo Clinic, to one case in 450 at the 
Vanderbilt University Hospital, to one case 
in 400 at the New York Post-Graduate 
Hospital, an average of one case in 500 
laparotomies. Further, Forgue and Riche, 
In 1907, analysing 600 cases of Meckel’s 
diverticulum, found that fifty-two (8.7 
per cent) or about one in twelve occurred 
in hernias. On this basis one might antici- 
pate encountering some type of Meckel’s 
hernia once in 6,000 laparotomies. Finally, 
our own tabulation shows that 20 per cent 
of Meckel’s hernias are umbilical, and at 
this rate one might anticipate encountering 
a Meckel’s umbilical hernia once in 30,000 
laparotomies, surely an astronomical ex- 
pectancy. True Littre’s hernias are even 
rarer. 
TABLE 1 

REPORTED CASES OF MECKEL’S DIVERTICULUM IN A 


HERNIA 
Summary 


| Bird, | 
| 1934 | 1941 


} 
| | 
Ventral (incisional)... . . | 
Sciatic | 
| 
Not stated | 


| 
| 


Simple congenital umbilical hernia is 
rare enough, and occurs about once in every 
10,000 births. Such a hernia, containing a 
diverticulum, is considerably rarer. The 
number of cases of Meckel’s diverticulum 
in a hernia, tabulated up to February 1934 
by Gray, was 169, of which only thirty- 
seven were of the umbilical variety. To this 
169 we have been able to add twelve non- 
umbilical cases, and our present umbilical 
case, the first since 1928, and which makes 


tal Per 
Cent 
6 95 52.19 
4.| 37 | 
I 38 | 20.88 
I I | 0.55 
I I 0.455 
oO I 0.55 
Oo | I 0.55 
oO 8 4.40 
| 13 | 182 |100.00 
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the thirty-eighth case to be reported. 
Several of the cases tabulated were of the 
mixed Meckel’s type. We have not yet 
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vise the feedings, etc. On the fourth day the 
cord sloughed off (Fig. 2), and later that day 
some feces were passed via the umbilicus. On 


2. 
Bac: Wi. 
Fic. 4. 


Fic. 5. 


Fic. 1. The anatomy at birth, showing an apparently normal cord 
but containing an unsuspected hernia sac into which protrudes 


a Meckel’s diverticulum. 


Fic. 2. Fourth day, showing the cord, hernia sac and the divertic- 
ulum sloughed off at the point of ligation. 

Fic. 3. Fifth day, showing the beginning of the eversion of the 
mesenteric border of the gut through the opening in the diver- 


ticulum. 


Fic. 4. Seventh day, showing the eversion completed and the main 
pouch with its two secondary pouches. The presenting surface 
was, of course, mucosa. At operation, on the twenty-fourth day, 
the two lateral openings, mistaken for fistulas, were sutured. 

Fic. 5. At operation after the eversion was reduced it was dis- 
covered that the two sutured “fistulas” had been converted into 
two complete obstructions. The eversion was then re-established, 
as in Figure 4 and the offending sutures removed. 

Fic. 6. The operation completed, showing the lumen of the gut 
approximately normal in diameter. 


been able to determine the exact number of 
true Littré’s hernia on record. 


CASE REPORT 


The patient was a male, colored baby, born 
of an eighteen year old unmarried mother, 
para 1, on March 17, 1941, at the Wilmington 
General Hospital. The baby weighed 6 pounds 
12!4 ounces, and appeared to be physically 
normal in all respects. There was no apparent 
enlargement (Fig. 1) of the umbilical end of 
the cord which was tied off in the usual manner. 
On the third day the cord was red and had a 
slight purulent discharge, and on this day the 
Pediatric Department was called in to super- 


the fifth day a loop of gut or a pouch began 
to present at the umbilicus (Fig. 3), and by the 
sixth day this extended 3!% inches on to the 
abdominal wall. 

On the seventh day the Surgical Department 
was called in consultation. The weight was 
then 5 pounds 15 ounces. Our examination 
showed a pouch of intestine on the abdominal 
wall (Fig. 4) some 5 inches long and 214 inches 
in diameter with a blind end. From the right 
side of this pouch was a secondary pouch, 
arising 114 inches from the umbilicus with a 
diameter of !% inch, and extending 2 inches 
to end blindly. From the left side near the 
distal end of the main pouch was another 


3. 
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secondary pouch nearly 1 inch in diameter 
and extending 2 inches to end blindly. The 
extra-abdominal portion of the sac (peri- 
toneum) was missing. On palpation the pouch 
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and the absence of symptoms of obstruction; 
as a matter of fact, stools were also passed 
through the rectum daily both before and 
after operation. 


TABLE II 


REPORTED CASES OF MECKEL’S DIVERTICULUM IN 


A HERNIA 


Tabulation 


Author 


1913 
1913 | 
| 
1921 | 
1921 | 
1922 | 
1924 |, 
1924 | 
1924 | 
1926 | 
1927 

1927 | 
1928 | 
1928 

1930 | 
1930 
1931 | 


| Wellington | 


| Bettman 

| Ludbrook 


| Pollidori 
| Sweet... 


1922 | 
1932 | 
| 1933 
23 | Ittze | 1934 
24 | | 1935 | 


| Sinclair 
| Folliasson 


26 | Rodnaev | 1936 | 
27 | deTroyer et duBourguet....| 1937 
28 | 1937 | 
29 | 
30 | Weinstein 

31 | Ringo & Charlton 


32 


Umbilical 

| Ventral 

| (Incisional) 
Retrocecal 

| Not Stated 


| Femoral 
| Crural 


I | | 


0.55 | 0.55 | 4.40 


Tabulation of Reports Nos. 1 to 19 after Gray; Nos. 20 to 32 by the author. 
No. 20, Sinclair’s case, contained also a Richter’s hernia, the only combined case in the literature. 


felt as though it contained omentum; there 
were no gurgles. The neck of the pouch was 
adherent to the umbilical ring, which was 
34 inch in diameter, and from the left side 
of the ring feces were passing through a small 
opening. The main pouch could not be reduced 
because of edema and the adhesions, nor could 
it be pulled out further. The flow of feces 
accounted for the progressive loss of weight 


The surface of this trilocular pouch appeared 
to be mucosa but a differentiation between 
mucosa and peritoneum with massive granula- 
tions could not surely be made. However, a 
tentative diagnosis was made as follows: con- 
genital umbilical hernia, sac contents either 
cecum and appendix or Meckel’s diverticulum; 
fecal fistula. Operation was advised and ac- 
cepted by the family. In consultation with the 


port Date | Cases|| .£ | 
No. 
| | | 
| | | | | | | 
I 123 || 66 24 | 25 | O | oO | oO | I i, 
2 27 || 14 2 | 10 Oo | oO | o Oo I 
3 I || oO I | oO | | | | 
4 I | oO | | o 
7 1 || o I | | o lo | | oO 
8 1 || o | o | | I | | O 
9 Oo oO Oo | oO oO oO oO 
I I | oO | 0 o | oO o 
on 2 I = | o | o | o | oO 
I = | | o | o | o | oO 
16 2 | o | o | o | o 
18 I I | | O | Oo 
| o lo | o lo | o 
I I | oO o | oO 0 | 0 | o 
| oO | oO | | | O 
1 || o I | oO | | | oO | O 
I I oO | oO | | O | Oo Oo | O 
oO 9) | O | O | | O | 
1 | Oo | | o | o 
I I oO | oO | o | o | O Oo 
1 || 1 | oO lo | o | o | | 0 
1 || o | | 1 | o | 0 | | Oo 
I |} oO oO | oO | | I | O oO | 
I || o I oO | oO | o | oO | oO | O 
I o I | Oo | 0 | o 
| | | 


pediatrician it was decided to wait a few days 
in an effort to build up the patient. Unfortu- 
nately, the baby lost ground steadily and on 
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seemed to enter the ring from within. The left 
external opening through which feces were 
still passing was then sutured as was a similar 


Fic. 7. The patient in the recumbent position. 


the twenty-fourth day the weight was only 
4 pounds 13!4 ounces, a loss of one-third 
of the birth weight, and operation was decided 
upon as a matter of necessity. 


Fic. 8. The patient in the 
upright position. 


On April 10, 1941 under novocain anesthesia 
the abdomen was opened below the umbilicus 
where nothing was noted. On enlarging the 
incision up to the umbilicus two loops of ileum 


opening on the right side, following which the 
neck of the pouch was freed of its adhesions 
to the ring. Then on pushing the main pouch 
back into the abdominal cavity it suddenly 
turned outside in, and it was apparent that 
it had been the mesenteric side of a Meckel’s 
diverticulum completely everted by passing 
through the opening made by the sloughing 
off of the top of the cord and of the parietal 
peritoneum. On passing a soft catheter prox- 
imally and distally it was found that the two 
sutures we had placed had very neatly closed 
(Fig. 5) the lumen at both points. The eversion 
was then re-established, the two sutures re- 
moved and the pouch inverted once more. 

The picture then was that of a Meckel’s 
diverticulum with a base of 114 inches and a 
height of 34 inch to the opening made by the 
sloughing. How much greater the original 
height had been is a matter of conjecture, 
probably another ?4 inch. The remaining part 
of the diverticulum was then excised, the 
ileum sutured longitudinally with two rows 
of fine silk, leaving a lumen of approximately 
normal diameter. The diverticulum was 12 
inches from the ileocecal valve. The umbilicus 
was then excised and the hernia repaired 
quickly by longitudinal suturing (silk, Pagen- 
stecher, dermal) without drainage (Fig. 6). 
Just before closing the peritoneum 150 cc. of 
Ochsner’s papain solution was run into the 
abdomen as a protection against colon bacillus 
infection. For the final stages of the closure a 
few whiffs of vinethane were given. The patient 
was returned to the ward in fairly good 
condition. 


i fi» 
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The pathological report stated that the 
diverticulum contained no gastric, duodenal, 
pancreatic or other heterotopic tissue. 

Postoperatively, the baby did fairly well 
for three days, gaining 5 ounces in weight. On 
the fourth day it developed a pneumonia in 
the left lower lobe and succumbed on the sixth 
day at the age of thirty days. The autopsy, in 
addition to the left pneumonia, showed a 
beginning pneumonia in the right lower lobe. 
There was a moderate degree of plastic peri- 
tonitis at the operative site, which probably 
represented an infantile reaction to the papain 
in sclution, the adhesions of which were easily 
separated. Also, the liver showed extensive 
fatty degeneration. 


SUMMARY 


1. Meckel’s diverticulum in a hernia is 
discussed and the recorded (182) cases 
tabulated to date. 

2. Littré’s hernia is differentiated from 
the lesions with which it is confused. 

3. A new case of the umbilical variety 
of Littré’s hernia is reported, and its 
operative rarity estimated. 


4. The case presented, the thirty-eighth 
in the literature, is perhaps unique. 


CONCLUSIONS 


1. Hernia of the umbilical cord is so 
rare that its possible presence is usually 
not suspected at delivery. 

2. The sequelas of such an unsuspected 
hernia may be fatal. 

In the absence at birth of physical find- 
ings indicating such an anomaly, there Is 
no sure or even satisfactory method of 
preventing an accident. 
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EXPLORATION OF THE COMMON BILE DUCT* 
REVIEW OF 165 CASES 


CapTAIN Donatp H. Hooker, m.c. 


BALTIMORE, 


HE following analysis of 165 cases 
in which the common bile duct was 
explored at operation was undertaken 
to add further statistical information and 
to clarify further this important problem. 
The average surgeon is prone to avoid 
opening the common bile duct because 


TABLE I 
YEAR 
Year Cases 
TABLE II 
SEX 
No. 
Sex Patients 
TABLE 111 
AGE 
Age No. 
(Decades) Patients 


of additional dangers and technical diffi- 
culties that may be encountered. However, 
Lahey,! an advocate of common duct 
exploration, believes that in the hands 
of a competent surgeon who has had experi- 
ence in biliary surgery, such a step does 
not entail any more danger to the patient. 

At the Henry Ford Hospital over a 
period of the past twenty years cholecys- 


MARYLAND 


tectomy has been performed on 2,117 
patients. During this same period of time 


TALE Iv 
DURATION JF SYMPTOMS 


Earliest 
Symptoms 


Recent 


Duration 


1 day to 1 week......... 56 patients I patient 


1 week to 2 weeks....... 24 6 None 
2 weeks to 3 weeks....... 6 

3 weeks to 1 month...... 6 1s 1 patient 

1 month to 2 months..... 8 “ 2 patients 
2 months to 3 months... . 2 “ 5 = 

6 en I patient 15 

I year to 2 years........ I 12 

None 4 

6: None 17 
Unrecorded............. 58 patients | 64 

165 
TABLE V 
NATURE OF SYMPTOMS 
With Without 
Nausea, Nausea, 


Location of Pain 
Vomiting or) Vomiting or 


Eructation | Eructation 


Right upper quadrant pain 


with radiation to back....| 56 patients | 11 patients 


Epigastric paim............ 29 

Right upper quadrant pain. .| 27 . | 4 

Epigastric pain with radia- | 
I patient 


Left upper quadrant pain...) 3 None 
No abdominal pain (pruritus | 
or chills or biliary fistula) 10 


I patient 
None | 


165 choledochotomies with exploration of 
the common bile duct were performed. 


* From the Division of General Surgery, Henry Ford Hospital, Detroit. 
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Therefore, for approximately every thir- 
teen cholecystectomies one choledochot- 
omy was done. 

Sex was found to be a significant factor 
because of the 165 cases in which the 


TABLE VI 
FREQUENCY OF ATTACKS 

Frequency No. 

of Attacks Patients 
Many (above 8 attacks) 
Numerous (5-8 attacks) 
Few (0-4 attacks) 
Unrecorded 


Total 


TABLE VII 
SEPTIC SYMPTOMS 


Symptom 
Chills and fever 


TABLE VIII 
INCIDENCE OF CLINICAL JAUNDICE 


Jaundice 
With jaundice 
Without jaundice 


Unrecorded 


Total 


TABLE 1x 
PREVIOUS OPERATIONS ON THE BILIARY TRACT 
No. 
Operation Patients 
Cholecystectomy 18 
Cholecystostomy 6 
Cholecystectomy 
Choledocotomy 4 
Removal of stones from gallbladder 3 
Cholecystectomy 
Drainage cystic duct 
Cholecystgastrostomy 


common duct was explored, 114 or 69 per 
cent were females and fifty-one or 31 
per cent were males. Other authors” have 
found this to be the case also. 

Age appeared to play a role because 
over half of these patients were in the 
fifth and sixth decades; but the extremes 
were not free as the youngest patient was 
nineteen years old and the oldest seventy- 
three years. 

Symptoms. Behrend® states “‘the com- 
monest symptoms of disease of the com- 


Hooker—Exploration of Bile Duct 


American Journal of Surgery 89 


mon bile duct are pain, nausea, vomiting 
and eructations of gas.” Our findings 
(Table v) corroborate those of Behrend 


TABLE X 
ICTERIC INDEX 
No. 
Patients 
13 
35 
22 
16 


Readings 


100-109 
110-119 
120-129 


Unrecorded 
Total 


TABLE XI 
BLEEDING AND CLOTTING TIME 


| 


Bleeding Clotting 


Normal....... | (0-5 minutes) | (o—5 minutes—capillary tube) 
34 patients | (o—-20 —Howell) 
| 28 patients 
Prolonged.... | (5-10 minutes) | (5-10 minutes—capillary tube) 
9 patients | (20-40 —Howell) 
| 23 patients 
Very prolonged| (10+ minutes) | (10+ minutes—capillary tube) 
I patient | (40+ —Howell) 
| 3 patients 
121 patients | 111 patients 


Unrecorded. . .| 


TABLE XII 
VAN DEN BERGH REACTION 
No. 
Reaction Patients 
Direct 
Prompt 
Delayed 
Negative 
Unrecorded 
Indirect 
Normal 


ANN AN © 


a 


since the great majority of our patients 
complained of a very definite pain always 


Without chills and fever.................... IO! aie 
No. Test 


go American Journal of Surgery 
located in 
right side 
stances by 
In a large 


TABLE XIll 
X-RAY EXAMINATION 
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the epigastrium usually on the 
and accompanied In most In- 
nausea, vomiting or eructation. 
number of cases onset of these 


X-ray Findings Ps Verified at Operation 
Without stones... . 67 66 
Non-functioning Most of these had 
stones but gallblad- 
der appeared func- 
tionless 
Gallbladder 
With stones....... 22 21 
Stones may have been 
passed before gall- 
bladder palpated 
Normal gallbladder. . 8 I 
No. 
Flat Plate Fesionts Verified at Operation 
2 2 
16 3 
(Cholangiogram) 
Pressure—extra bil- 
Unrecorded......... 44 
TABLE XIV 
BILIARY DRAINAGE TEST 
No. Verified at 
Test 
atients peration 
Biliary obstruction............. 6 6 
73 


symptoms dated back two or three years. 
The most recent attack of pain and that 
which finally brought the patient into the 
hospital was usually of less than one week’s 
duration. It is interesting that three of 
our patients suffered left upper quadrant 
abdominal pain and that ten of them had 
no pain whatever, their complaint being 
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pruritus, or chills or a persistent biliary 
fistula. 
Chills and fever suggest that an infection 
Is present in the biliary tract. According 
TABLE XV 


PRESENCE OF BILE IN URINE AND STOOL 
Urine and Stool Bile 


No. Patients 


Reaction 


Urine Bile) Stool Bile 


TABLE 
WHITE BLOOD COUNT 
No. 
WBC Patients 


TABLE XVII 
PRE-OPERATIVE DIAGNOSIS 


No. Verified at 


Pre-operative Diagnosis . . 
6 Patients) Operation 


Common duct obstruction 


Stricture or cancer 

4 4 
Pressure from outside (Ca of 

pancreas, glands).......... I I 


No Common Duct Obstruction 
Cirrhosis, hepatitis, cholangitis, 


Cystic duct stone............ 5 5 
Cholecystitis, cholelithiasis... . 77 43 
Miscellaneous, persistent biliary 


to Behrend,* Symthe includes chills and 
fever in his summary of “clinical features 


- 
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of stone in common bile duct”’ but remarks 


that “‘in Lahey’s series, chills and fever 


were present in only 4.2 per cent of cases— 
a remarkably low figure which was attrib- 


TABLE XVIII 
LIVER FUNCTION 


Liver No. 
Function Patients 


TABLE XIX 
TYPE OF RISK 


Type Risk 


Patients 


(Of the 59 patients°in this group 20 had 
severe jaundice, 15 had cardio-vascular, 
2 had bronchitis, 1 pulmonary t.b., 6 were 
afflicted with obesity, 5 with diabetes, 2 
with poor livers, 1 with morphine addic- 
tion, 2 with epilepsy, 1 with rectal stricture, 
1 with acute hepatitis, 2 with malnutrition 
and old age, 1 with acute pancreatitis.) 

(Of these 4 patients 3 had cardio-vascular, 

1 had diabetes.) 


TABLE xXx 
OPERATORS 
No. 
Operators Operations 


5 

I 


uted to the fact that a large proportion 
were operated upon early, and also to the 
practice of exploring the ducts im all biliary 
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operations.”’ Sixty-four cases in our series 
of 165 complained of chills and fever. 
Laboratory Findings. The icteric index 
was elevated in over half of the cases in this 
series and this might well be expected since 


TABLE XXI 
CONDITION OF GALL BLADDER 
No. 
Condition of Gallbladder Patients 

Chronic inflammation: stones............... 65 
Chronic inflammation: no stones............ 60 


TABLE XXII 
PANCREAS 


| | 
| Chronic | Acute | 


. | Process | 
Pancreas | pr | (No. | Total 
| Patients) | Patients) | 
Thickened at head..... | 8 | Oo | § 
Thickened throughout.) 36 4 
| 48 48 
Unrecorded.........:. 70 69 
165 


TABLE XXIII 


DILATATION OF COMMON DUCT 
No. 
Common Duct Patients 
80 


122 cases were clinically jaundiced. The 
icteric index (Table x) in the great majority 
of our cases remained below 50, but in three 


instances it was between 120 and 129 
shortly before operation. The urine con- 
tained bile in well over half of the cases 
and the stool examinations were bile nega- 
tive in approximately 14 of the total cases. 

The white blood count was below 10,000 
in eighty-eight cases (Table xv1) indicating 
that in these cases no acute inflammatory 
process was present. However, in fifty-nine 
cases the white blood count was between 


—= 
8 
165 
165 


10,000 and 20,000 and in six other cases 
above 20,000. This, correlated with the 
occurrence of fever and chills, suggests 
further that a rather large number of these 


patients had biliary tract infections. 


TABLE XXIV 
STONES IN COMMON DUCT 


No. No. 
Stones Patients 
42 
TABLE XXV 
COMMON DUCT PROBED OR DILATED 
No. 
Common Duct Patients 
Not probed or dilated... 20 
TABLE XXVI 
ADHESIONS 
No. 
Adhesions Patients 
TABLE XXVII 
CONDITION OF LIVER 
Condition No. 
of Liver Patients 


Bleeding and clotting times were re- 
corded on an insufficient number of pa- 
tients from which to draw any satisfactory 
conclusions. Bleeding time was prolonged 
in ten of the forty-four and clotting time 
in twenty-six of the fifty-four cases re- 
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corded. This indicates that in at least a 
few cases blood coagulation was definitely 
prolonged. 

Liver function tests were recorded on 
thirty-five cases in this series, twelve 
being classified as good function, twelve as 
fairly good function and eleven as markedly 


TABLE XXVIII 
DRAINAGE OF COMMON DUCT 


Type of No. 
Drainage Patients 


TABLE XXIX 
NATURE OF OPERATION 
Cholecystectomy 86 Duodenum opened into 3 
Choledochostomy patients (Stomach opened into 1 
Cholecystectomy 41 
Choledochostomy } patients 
Appendectomy 19 
Choledochostomy } patients 
Miscellaneous: 
Cholecystectomy, choledochostomy,  ap- 
pendectomy, repair of ventral hernia..... 3 
Choledochostomy, appendectomy, repair of 
Choledochotomy, release of adhesions...... 
Cholecystectomy, choledochotomy......... 
Choledochotomy, appendectomy.......... 
Choledochostomy, rectal dilatation. ....... 
Cholecystectomy, choledochostomy, appen- 
dectomy, plication of sphincter.......... I 
Choledochostomy, cholecystjejunostomy, 
duodenum opened into. I 
Choledochotomy, 


Patients 


Cholecystectomy, choledochotomy, trans- 
plantation of cystic duct into duodenum, 

Choledochostomy, transplantation of com- 
mon duct into duodenum duodenum 

I 


impaired function. Bromsulphthalein, oral 
and intravenous hippuric acid tests were 
employed in these cases. 

Duodenal biliary drainage was employed 
In ninety-two patients and was found to 
be definitely helpful in arriving at a diag- 
nosis. This was especially true when a 
positive report was obtained as seen in 
Table xiv. Our figures, however, do not 
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approach those reported by Backus‘ who 
found that in a series of 148 proved cases 
biliary drainage was correct in 98 per cent 
of the cases. 

It is exceedingly difficult to diagnose 
common duct pathology by routine x-ray 
examinations excluding of course the cho- 
langiogram. An x-ray diagnosis of common 


TABLE 
DRAINAGE 


| | 
No. Patients Having) No. Patients with 


No. 
Drains Cigarette Drains G.B. Drains 
1 drain..... 41 o 
2 drains.... 38 3 
3 drains.... 39 19 
4 drains. ...| 3 3 


4 drains. ...| 


patients 


Gallbladder and cigarette drains........ 


TABLE XXxXI 


TIME WHEN BILE CEASED TO FLOW 

ost-operative Oo. 

Post-operat N 
Days Patients 


duct stone was made in only two instances 
in our series. The principal value of x-ray 
in the preoperative diagnosis proved to 
be in the determination of the condition 
of the gallbladder and the presence of 
calculi and in this series of the ninety-one 
x-ray diagnoses positive for biliary tract 
pathology eighty-nine were correct. 

The value of the cholangiogram has been 
repeatedly emphasized by Best,* Hunt and 
Hicken,® Danzer,’ Saralegui® and many 
others. The following two brief case reports 
taken from this series show how satis- 
factory such a simple procedure is in 
determining the patency of the common 
duct postoperatively. 
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Case1. Case No. 283653. W. L., sixty-eight 
years of age, had many attacks of epigastric 
pain radiating to the back accompanied by 
nausea and vomiting. There was no jaundice. 
Lipiodol was injected into a T tube in the 
common duct one month after cholecystectomy 
and choledochostomy. X-ray revealed no ob- 
struction in the common duct, so the T tube 


TABLE XXXII 
HEALING COMPLETE 


Post-operative No. 
Days Patients 


TABLE XXXIII 


RESULTS 
No. 
Results Patients 
Second biliary operation necessary........... 5 
Recurrence biliary symptoms; spontaneous 
Recurrence biliary symptoms without spon- 


was removed and the subsequent clinical course 
verified the x-ray diagnosis. 

Case 11. Case No. 300884..W. M., forty- 
eight years of age, suffered many attacks of 
epigastric pain accompanied by nausea and 
vomiting. There was a history of jaundice. One 
month after cholecystectomy and choledo- 
chostomy the clinical course of this patient 
suggested common duct obstruction. This was 
verified by cholangiogram. Then warm normal 
saline was irrigated back and forth through the 
T tube in the common duct and apparently 
the obstruction was relieved. Another cholan- 
giogram was then taken and revealed no ob- 
struction. This was verified by the clinical 
course. 


Accuracy of Preoperative Diagnosis. In 
order to determine the accuracy of the 
preoperative diagnoses the operative find- 
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ings were investigated in each case. (Table 
xvi.) The greatest discrepancy occurred in 
those cases in which no common duct 
obstruction was suspected, for of these 
seventy-seven cases only forty-three proved 
to have no common duct obstruction. 
Findings at Operation. The condition 
of the gallbladder was investigated as 
shown in Table xxi. It is not surprising 


TABLE XXXIV 
FOLLOW-UP 


No. 

Time Patients 
29 
165 

that in twenty-two cases the gallbladder 


had been removed because thirty-three 
patients had previously undergone opera- 
tions on the biliary tract. 
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one-fifth of the cases showed no evidence 
of dilatation of the common duct. Ad- 
hesions were present in 107 cases. 

Type of Operation Performed. Table 
XxIx shows that in the majority of cases 
cholecystectomy was performed as well 
as a @holedochostomy. In seven cases it 
was found necessary to open into the 
duodenum to determine the condition of 
the ampulla and common duct and in one 
case the stomach was opened. T tube 
drainage was used in 138 patients, a plain 
rubber catheter in seventeen, and in six, 
drainage of the common duct was not nec- 
essary. The duct was probed in 118 cases 
and the abdominal cavity was drained in 
all except one case. 

Postoperative Course. In five of the 
cases the wound was completely healed 
in five days, but in half of the cases healing 
was not complete until forty days after 
operation. Bile ceased to flow from the 
wound in the majority of cases after the 
first month, but in several cases it per- 
sisted for over two months postoperatively. 


TABLE XXXV 
OPERATIVE MORTALITY AND CAUSES OF DEATH 
(Cases that did not leave hospital after operation) 


Causes of Death and No. Patients 


Banti’s 
Wound — Kidney Disease Ruptured Hepatic 
Hemor- Cardiac Suppression) Toxemia Duodenal Aortic Insuffi- 
rhage Failure (Uremia) Poor Fistula Aneurysm ciency 
Condition 

IQ21I-25 I Oo oO Oo O 
1926-30 I I I I 
1931-35 I 2 I oO oO oO oO 
1936-40 2 2 I I 
4 5 2 I I I I 


The pancreas was thickened and in- 
volved in a chronic process in forty-four 
cases and in an acute process in four 
cases. In only thirty-two cases could the 
liver be considered as grossly normal. 

The condition of the common duct is 
summarized in Table xxi. Slightly over 


Results. One hundred twenty patients 
were completely cured, five required 
another operation and twenty-two ter- 
minated in exitus. Table xxx111 summarizes 
the results. 

The follow-up was extended to fourteen 
years in several instances but after two 


» 
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months the number of patients seen again 
in the hospital sharply dropped off from 
seventy-four to twenty-nine and from 
then on the decrease was gradual. 


TABLE XXXVI 
POST-OPERATIVE DAY DEATH OCCURRED 
No. 
Patients 
4 


3 
2 
I 
I 
oO 
51-60 
Total 


TABLE XXXVII 
ANNUAL AND TOTAL MORTALITY 


No. Cent 


(Annual 
atrents | Mortality) 


1921-25 

1931-35 

1936-40 


13.3 
9.1 
6.8 


| 
| 
| 
| 
| 20 
| 


Total mortality 9% 


The causes of death are summarized in 
Table xxxv. Cardiac failure was the most 
frequent course of exitus and wound 
hemorrhage occurred next in frequency. 
The deaths occurring from wound hemor- 
rhage occurred before vitamin k was used 
in this hospital. Of the fifteen hospital 
deaths, nine of them occurred before the 
fifteenth postoperative day. 
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Annual and Total Mortality. Table 
XXXVII Is of particular significance because 
it shows marked and progressive improve- 
ment in our mortality figures. The total 
mortality compares favorably with that 
of Frank Glenn? who reports a mortality 
of 12.5 per cent in 112 patients with non- 
malignant disease on whom the common 
duct was explored at operation. Thirty- 
eight per cent of the patients in our series 
were not considered good risk patients. 
This must have a direct bearing on our 
operative mortality. 


CONCLUSIONS 


One hundred sixty-five cases in which 
the common duct was explored at opera- 
tion have been reviewed. 

The hospital mortality has been reduced 
one-third of what it was twenty years ago; 
nevertheless exploration of the common 
duct still carries a higher mortality than 
simple cholecystectomy and should be 
resorted to only when there is a definite 
indication of common duct disorders. 
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COMPLICATIONS OF THYROID SURGERY* 


ANATOMY OF THE RECURRENT LARYNGEAL NERVE, MIDDLE THYROID VEIN AND 
INFERIOR THYROID ARTERY 


Cart A. BACHHUBER, M.D. 
Assistant Clinical Professor of Surgery, College of Medical Evangelists 
LOS ANGELES, CALIFORNIA 


HE most trying and serious complica- 

tions resulting from thyroid surgery 

are mainly crisis, paralysis of the 
recurrent laryngeal nerves and hemorrhage. 
Since crisis is not directly due to the 
anatomical relationship of these structures, 
we are principally concerned with the 
anatomy as it regards the remaining two, 
namely, recurrent laryngeal nerve paraly- 
sis and hemorrhage. 


The occurrence of unilateral injury of 


the recurrent laryngeal nerve may be 
distressing and at times alarming, but the 
symptoms resulting from bilateral injury 
assume serious proportions. Fortunately, 
however, the frequency of this complica- 
tion 1s diminishing as the years pass and 
the percentage of injuries has been reduced 
from approximately 32 per cent in Bilroth’s 
series as reported by Crotti! to a low series 
of 114 per cent as reported by Lahey.? 
The frequency of occurrence of this acci- 
dent depends to a certain extent upon how 
diligently one searches for the unilateral 
injury. There is no doubt that it occurs 
much more commonly than is reported in 
the literature. 

Lahey? attributes his low incidence to 
the fact that he dissects out the nerve, 
deliberately exposing same, to avoid injury 
before resecting the gland. Prioleau,* on 
the other hand, states, “‘It is an axiom in 
thyroid surgery that a recurrent laryngeal 
nerve seen is injured.’’ Here we have 
diametrically opposed statements with the 
preponderance of evidence being against 


the latter view, for the end result of any 
surgical procedure depends upon a good 
exposure and a thorough knowledge of the 
anatomy involved. 

Many operators are under the impression 
that the most dangerous area for injury to 
the recurrent laryngeal nerve is the region 
of the inferior pole. This is quite erroneous 
for a review of the studies completed on 
the anatomical relationship of these struc- 
tures finds the inferior pole in an area in 
which the recurrent laryngeal nerve would 
be least likely to be injured. From our 
studies it appears that the inferior thyroid 
veins can be ligated with safety at their 
point of exit from the gland. 

Fowler and Hansen‘ were greatly im- 
pressed by the fact that in the large major- 
ity of the cases the most intimate relation 
between the gland and the nerve was not 
at the lower pole as is generally assumed, 
but rather on the posterior lateral surface, 
at the junction of the middle and lower 
thirds of the organ, at or just above the 
point where the chief branches of the in- 
ferior thyroid artery enter the gland. 

Rodgers® states that the point of en- 
trance of the recurrent laryngeal nerve 
corresponds to a point at or a little above 
the junction of the upper two-thirds with 
the lower one-third of the outer border 
of the lobe, but is on the posterior surface. 

As a result of our studies based on one 
hundred dissections we most heartily con- 
cur with the above statements and are of 
the opinion that the point of entrance 
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Fic. 2. 


Fic. 3. Fic. 4. 

Fic. 1. Descending inferior thyroid artery. Recurrent laryngeal nerve split passing anterior to 
the inferior thyroid artery. Medium sized v. Middle thyroid branch of the inferior thyroid 
artery is as large as the continuation of the vessel. 

Fic. 2. Descending inferior thyroid artery. Medium sized double v. Nerve posterior to vessels. 
Middle thyroid branch of inferior thyroid artery is about equal in size to the continuation of 
the vessel. ; 

Fic. Descending inferior thyroid artery. Medium sized v. Nerve passes through v. Middle thyroid 
branch of inferior thyroid artery is equal in size to the continuation of the vessel. 

Fic. 4. Showing a large middle thyroid vein. 


Fic. 
a 
* 
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of the middle thyroid branch of the inferior 
thyroid artery and site of exit of the middle 
thyroid vein present one of the most con- 
stant glandular landmarks in_ thyroid 
surgery. It is with rare exception that these 
landmarks were not well defined, being 
located at the point of junction of the 
middle one-third of the gland with the 
lower one-third. The site of entrance of 
the middle thyroid branch of the inferior 
thyroid artery is at the posterior lateral 
surface and the point of exit for the middle 
thyroid vein is at approximately the same 
level but more anterior. It is at this level 
that the nerve approximates the gland, 
being in relationship with the posterior 
capsule. 

Without exception the nerves passed 
posterior to the middle thyroid vein; and 
if the portion of the capsule which is to 
remain commences at this point, it is very 
unlikely that the nerve will be injured. 
However, the anatomy of the middle thy- 
roid vein varies considerably not only in 
size but also in its termination. This varia- 
tion will be discussed in another paragraph. 

Too little stress is placed upon the thy- 
roid branches of the inferior thyroid artery. 
Gray’ states that the inferior thyroid artery 
divides into two branches which supply 
the posterior inferior part of the gland 
and anastomose with the superior thyroid 
artery and the corresponding artery of the 
opposite side. Callander’ makes no par- 
ticular mention of the terminal branches 
of the inferior thyroid artery, but an illus- 
tration beautifully depicts the inferior 
thyroid artery dividing into two main 
divisions before beginning its ramifications 
and divisions on the gland capsule. This 
branch which frequently was the principal 
vessel was absent but three times in the one 
hundred necks studied and often was con- 
siderably larger than the continuation of 
the inferior thyroid artery which enters 
the inferior pole of the lobe. This vessel 
which should definitely be called the middle 
thyroid branch or the middle thyroid ar- 
tery enters the gland in relation to, or 
posterior to, the point of emergence of the 
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middle thyroid vein and can be considered 
as constant as the inferior thyroid artery 
itself. 

Hertzler® mentions the presence of a 
small artery in connection with the middle 
thyroid vein and also mentions the middle 
thyroid branch of the inferior thyroid 
artery which can be identified just lateral 
to the trachea and about one-half the dis- 
tance between the two poles. 

The inferior thyroid artery which it is 
presumed follows a transverse course from 
behind the carotid sheath, is a descending 
artery forming a loop; the superior or 
convex level frequently is on the same level 
as the point of entrance of the superior 
thyroid artery. This vessel with but few 
exceptions divides into two main branches 
forming the so-called v. This division may 
occur at any point after its emergence from 
behind the carotid sheath up to the capsule 
of the gland itself, the most usual point of 
this division being about 1 or 2 cm. from 
its point of entrance into the lobe. 

The course of the recurrent laryngeal 
nerve in its relationship to this v has been 
frequently described. Nordland® describes 
the following: 


Side Left Side 
Nerve anterior....) 15 11 
Nerve posterior.... S iu 
Nerve through v.. 4 7 


Inferior thyroid ar- 
tery absent..... I 2 Nerve branched around 


artery 


Berlin’s description of this relationship 
is as follows: 


Per- | Per- 
| Right centage | Left | centage 
Posterior to artery...) 31 44 44 63 
Anterior to artery...) 28 40 17 24 


| 
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In our own dissections we have found 


the following: 
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Posterior to artery. . 
Anterior to artery... 
Split around artery. . 


We are likewise of the opinion that the 
middle thyroid vein is frequently the source 
of troublesome bleeding and has been given 
insufficient attention. Gray® states, ‘“The 
middle thyroid vein collects the blood from 
the lower part of the lateral lobe of the 
thyroid gland and after being joined by 
some veins from the larynx and trachea 
terminates in the lower part of the internal 
jugular vein. Often in the place of the 
middle thyroid veins there are two veins 
the superior and inferior assessory thyroid 
veins. These veins pass into the internal 
jugular.” 

In our dissections the frequent absence 
of the middle thyroid veins that joined 
the internal jugular was noticed. In a little 
less than 50 per cent of necks examined 
the middle thyroid vein would join the 
inferior or the superior thyroid plexus. 
Apparently, these are the veins alluded 
to by Gray® under the name of assessory 
thyroid veins. 

The middle thyroid vein varies greatly in 
size, being from less than a mm. in diameter 
to a regular venous reservoir Over I cm. in 
diameter. Many operators have the habit 
of freeing the gland from its bed by insert- 
ing the finger between the gland and its 
areolar coating and stripping the gland 
from its surrounding structures. This pro- 
cedure must be very carefully carried out 
for one can readily see how easily it would 
be to overlook the middle thyroid vein, 
tearing same, with resulting troublesome 
hemorrhage. This accident is not liable to 
occur if the middle thyroid vein enters 
either the inferior or superior thyroid 
plexus of veins. 
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From the data here presented we are 
of the opinion that the most vulnerable 
area for injury to the recurrent laryngeal 
nerve and the most vulnerable site for 
hemorrhage is at the lateral posterior sur- 
face of the gland at the point of junction 
of the upper two-thirds with the lower 
one-third; for it is in this area that the 
middle thyroid artery enters the gland, 
the middle thyroid vein emerges from the 
gland, and the recurrent laryngeal nerve 
reaches the posterior surface of the gland, 
being in intimate relationship with the 
arterial vessels in this area. 

One can readily see, how the presence 
of the recurrent laryngeal nerve anterior 
to the inferior thyroid artery and its middle 
thyroid branch in the presence of hemor- 
rhage, would be quite likely to injury 
while attempting to control the bleeding; 
less likely to injury is the nerve when it 
passes through the v and least likely 
to injury if it Is posterior to the arterial 
vessels. 


CONCLUSIONS 


1. The most vulnerable area of injury 
to the recurrent laryngeal nerve lies on 
the posterior lateral side of the gland at 
the point of junction of the middle one- 
third with its lower one-third. 

2. The most probable source of hemor- 
rhage Is in this same area. 

3. Attempt to control hemorrhage in 
this area is probably the cause of injury 
to the recurrent laryngeal nerve. 

4. Thorough study of the anatomy in 
this area will tend to reduce the number 
of surgical complications and produce 
better end results, in that the surgeon will 
not remain too timid and remove suffi- 
cient portion of the gland to prevent a 
recurrence. 
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THERE are two points of particular importance. First, where there is 
severe comminution, fragments of the patella must be removed and 
particular attention be paid to repair of the quadriceps tendon. Second, 
there must be careful plastic repair of the lateral ligaments not only from 
front to back but extending down on both sides of the knee from the point 


of the patellar fracture. 
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COMPLETE RECONSTRUCTION OF AURICLE 


Morton I. Berson, M.D. 
Director of Plastic and Reconstructive Surgery, The Downtown Hospital and Pan-American Clinic 


NEW YORK, NEW YORK 


Lis to the high percentage of war 


Injuries which occur about the 
head, loss of the external ear has 
become a more frequent occurrence. Loss 


Fic. 1. Section of cartilage to be used 
as supporting framework of the 
auricle is removed from the seventh, 
eighth and ninth ribs. 


of an auricle produces a psychic effect on 
the individual just as much as any other 
deformity and, therefore, should be ac- 
corded equal attention in reconstructive 
surgery. To avoid prolonged hospitaliza- 
tion and unnecessary loss of time, the 
author has modified the existing technics 
of reconstructing an auricle and reduced 
the operation to two stages. 


OPERATION 


Before the complete reconstruction is 
undertaken, the traumatic area must be 
free from any infection and completely 
healed. Also, if there are any remaining 
sections of cartilage or skin over the site 
of the auricle they should be removed and 
discarded. 

First Stage. A preoperative model made 
of the patient’s normal ear is reversed and 
placed along the temporomandibular region 
above and behind the external acoustic 
meatus, corresponding to the position of 
the auricle on the opposite side. With 


brilliant green dye, a line is drawn cir- 
cumscribing the margin of the model to 
delineate the location of the future auricle. 
An incision is made through the skin over 


Fic. 2. Cartilage graft carved to mirror 
image of model of opposite ear. 


the marking and a flap is lifted from the 
cranial periosteum up to the external audi- 
tory canal. 

The necessary large section of cartilage 
for the supporting framework of the auricle 
is acquired as follows: The cartilage is 
exposed through a vertical incision 10 cm. 
long and 5 cm. from the midsternal line 
so that the middle of the incision is over 
the seventh costal cartilage. The incision 


' is deepened to the rectus muscle which is 


separated in the direction of its fibers and 
the seventh, eighth and ninth costal car- 
tilages are exposed at their sternal junction. 
The model ear is placed on the exposed 
cartilage and outlined with a knife on the 
perichondrium. By means of a raspatory, 
the perichondrium is undermined around 
and under the surface of the ribs for the 
desired distance. The ends of the cartilage 
are cut through by cartilage shears and 
the section of cartilage is removed. (Fig. 1.) 
Severed vessels are clamped and ligated 
and towels are adjusted to the wound edges 
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by towel clips. The chest wound is closed 
in layers, a small rubber drain is inserted, 
dry gauze dressing applied and strips of 
adhesive firmly placed over the chest. 


J 
‘ 


Fic. 3. The shaped rib cartilage graft 
is implanted in the prepared pocket 
between the scalp and temporo- 
mandibular fascia. This cartilage 
gives the structural support to the 
auricle. 


Fic. 4. A 34 thickness skin graft is removed from 
the inner side of the thigh with the derma- 
tome. The graft is 0.020 of an inch thick and 
4 by 8 inches in size. 


The remaining perichondrium is com- 
pletely stripped from the graft and the 
preoperative model made of the opposite 
ear is used as a guide in molding on the 
cartilage graft, the structural convolutions 
forming the helix, antihelix and concha. 
(Fig. 2.) The graft is then inserted into 
the prepared pocket between the scalp and 
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the ‘temporomandibular fascia (Fig. 3) 
and the skin above it is sutured under 
tension by interrupted silk sutures. By 
means of a stent mold, the skin ts pressed 


Fic. 5. Skin graft for covering raw sur- 
faces is wrapped over stent mold. 


from without into the convolutions of the 
new auricular cartilage and a snug mastoid 
bandage applied for ten days. 

Second Stage Four Weeks Later. A semi- 
lunar incision 11g cm. posterior to the 
proposed helix is carried through the 
temporomandibular fascia. The skin-car- 
tilage flap is raised as far as the external 
acoustic meatus, care being taken not to 
cut into or expose the cartilage. The raised 
flap is now larger than the desired ear, due 
to the excess skin to be used for construc- 
tion of the helix. The skin of the flap is 
undermined to a distance of 2 cm. from 
Its external margin. This loose flap ts 
curled and sutured on itself at the rim of 
the implanted cartilage to form the shape 
of the helix corresponding to that of the 
model ear. This produces a helix and lobule 
shaped according to the opposite ear. The 
amount of skin necessary to cover the sur- 
face area behind the new ear is marked on 
transparent lint. This pattern is placed 
over the thigh and a 34 thickness skin 
graft, 0.020 of an inch in thickness, is ob- 
tained by the dermatome. (Fig. 4.) The 
skin, with the raw surface exposed, is 
wrapped over the stent mold modelled to 
fit the angle of protrusion of the normal 
ear, and held in place by sutures crossed 
above the stent mold at appropriate points. 
(Fig. 5.) The skin-cartilage flap with the 
helix completed looks exactly like the nor- 
mal ear except for the lack of the posterior 
covering of the skin of the ear and the 
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Fic. 6. Skin graft, wrapped in stent mold, is placed behind 
sar to cover defect area. 


Cc D 
Fic. 7. Reconstruction of auricle following total loss due to trauma. 
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periosteal raw surface of the cranium. The 
stent mold, wrapped in the skin, is then 
placed under the prepared flap and pressed 
into the convolutions in order to favor the 
take. (Fig. 6.) The skin over the stent 
mold is approximated by means of in- 
terrupted silk sutures to the posterior 
margins of the newly formed helix and also 
to the skin borders along the neck. A firm 
mastoid dressing is applied over the ear for 
immobilization. After ten days, the exposed 
excess skin over the stent mold, which is 
now parchment-like, is trimmed and the 
stent mold is removed, thus leaving the 
back of the auricle and the neck lined with 
a 34 thickness skin graft. The completed 
auricle now assumes its normal shape and 
position at the side of the head. (Fig. 7.) 
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SUMMARY 


1. The operation is reduced to two 
stages. 

2. Hospitalization has been reduced to a 
minimum of one week for the first stage 
and five days for the second stage with an 
interval of one month between the stages. 

3. The use of the preoperative model 
and the stents aids in producing an auricle 
which is normal in size, the convolutions 
of helix, antihelix and concha correspond- 
ing to the opposite ear. 

4. Inasmuch as the loss of an auricle 
is usually accompanied by other facial or 
body injuries, the reconstruction can be 
undertaken during the convalescent period 
and therefore does not incapacitate the 
individual for an additional length of time. 


3615+ 


IN corrective operations for failure of union in fractures of the upper 
third of the humerus or femur, as in early fractures in these regions, special 
pains must be taken to immobilize the entire region of the shoulder and the 
hip. This is necessary both on account of the fracture itself and because of 
the danger of irritation, especially in the skin about the pin in the proximal 


fragment. 


s 


SULFATHIAZOLE ANURIA CURED BY DECAPSULATION 
OF THE KIDNEYS 
CASE REPORT 


M. L. WEINsTEIN, M.D. 


AND 
Member of Senior Surgical Staff, Chicago Memorial Hospital 


E. LAwrENCE ADAMS, M.D. 
Associate Surgeon, Chicago Memorial Hospital 


CHICAGO, ILLINOIS 


HIS report is concerned with two 

aspects of sulfathiazole treatment; 

(1) a singular type of renal disorder 
caused by sulfathiazole, a sulfonamide 
which uncommonly produces anuria, and 
(2) the value of kidney decapsulation, a 
procedure the merit of which has been 
repeatedly questioned. 

Since Antopol and Robinson,! Gross, 
Cooper, and Lewis,? and Toomey* have 
reported their experimental work showing 
the renal pathological condition produced 
in certain animals given sulfapyridine, 
physicians have been more careful in the 
use of the drug. In their animal work, sul- 
fapyridine concretions were found through- 
out the kidney tubules, pelves, and ureters 
producing a complete urinary obstruction. 
Southworth and Cooke’s! early publication 
of the symptom complex of hematuria, 
abdominal pain, and nitrogen retention 
associated with sulfapyridine ingestion 
made clinicians alert for clinical signs which 
might indicate that the use of sulfonamides 
should be discontinued. It is now known 
that any patient taking a sulfonamide 
should have frequent urine examinations 
as well as blood studies. On the appearance 
of a microscopic hematuria a careful 
vigilance must be kept; and should the 
hematuria become progressively worse and 
a macroscopic hematuria develop, the drug 
must be discontinued. There may be no 
hematuria but only an oliguria and later 
an anuria, making it quite important to 
watch the fluid intake and output. 

This experimental work on sulfapyridine 
has been substantiated clinically in the 
writings of Carroll, Shea, and Pike,§ 
Plummer and McClellan,* and Sadusk and 


Waters.’ Winsor and Burch’ have pointed 
out the great importance of cystoscopy, 
ureteral catheterization, and irrigation of 
the kidney pelves with warm boric acid 
solution, saline, or distilled water. 

Our purpose in presenting this material 
is to show (1) that acute sulfathiazole 
anuria may be due to a pathological reac- 
tion within the kidney parenchyma only; 
(2) that this anuria cannot be relieved by 
cystoscopy, ureteral catheterization and 
irrigation, and forcing intravenous fluids; 
(3) that kidney decapsulation may alle- 
viate this condition; and (4) the renal 
disturbance in sulfathiazole anuria by a 
kidney biopsy, the first case reported to 
our knowledge. 


CASE REPORT 


Mr. H. P., a white, thirty-nine year old 
traffic manager, was admitted to the Chicago 
Memorial Hospital December 3, 1941. Dis- 
charged from hospital December 23, 1941. 
His chief complaints were vomiting, epigastric 
distress, subconjunctival hemorrhages and 
hiccoughs, all lasting four days. 

The patient, a chronic alcoholic, consuming 
approximately a pint of liquor (whiskey) a 
day, felt ‘quite well” up to four to five weeks 
before hospitalization. After a debauch at that 
time, he developed a cold and cervical lym- 
phadenopathy which were treated with sulfa- 
thiazole (9 Gm. in three days) and cough 
medicine. Apparently he recovered. Four days 
prior to entering the hospital, he awoke and 
could not stand even the odor of food. He 
began vomiting, at first mucus and later 
colorless, cloudy liquid which he was still 
vomiting when hospitalized. Each spell of 
vomiting was preceded and followed by a 
distressing attack of hiccoughs. 
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The patient had the feeling of a lump in his 
midepigastrium. His eyes were red in spots, 
and the “‘whites”’ of his eyes yellow. He ached 
all over. 


Calcified calculus (sulfathiazole) at hilus 
of glomerular tuft (hematoxylin-eosin prep- 
aration). 


Fic; 


The cardiorespiratory examination was nega- 
tive. Gastrointestinal findings were vomiting 
and clay-colored stools. The urine was of a dark 
brown color preceding any previous recent 
medication (such as sulfathiazole); otherwise 
it was negative. Oliguria was present since 
onset of illness, i.e., four days before hospital- 
ization. The neuromuscular examination was 
negative. He had had a gallbladder attack 
four years previous and whooping cough during 
childhood and tonsillectomy. Twelve years 
previous, he was in an accident in which head 
injury was sustained with a short period of 
unconsciousness. 

Physical examination revealed the following: 
Pulse 72, temperature 97°F. respiration 18, 
weight 145 pounds. His skin and head (except 
eyes) were negative. His eyes revealed con- 
junctival hemorrhages; icteric sclerae. The 
thyroid and lymph-nodes did not enlarge to 
palpation. His chest was negative; blood pres- 
sure 115/70, rhythm regular, tones distant, no 
murmurs were heard. The lungs were clear 
and resonant. The abdomen was soft and round. 
Liver, kidneys, and spleen were not palpable. 
Rectal examination, bones, joints and extremi- 
ties were all negative. 

From December 3, the day of admission, to 
December 7, the patient received 1,000 cc. of 
20 per cent glucose daily, intravenously, and 
took from 12 to 30 ounces of liquid by mouth. 
His urinary output was only 11% to 41% ounces 
per twenty-four hours and the blood non- 
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protein nitrogen was 115 mg. by December 6. 
On that day he was seen in consultation by 
Dr. Louis Leiter, who made a diagnosis of 
acute toxic hepatitis complicated, possibly, by 


Fic. 2. Noncalcified calculus between dilated 
tubules (hematoxylin-eosin preparation). 


an acute diffuse glomerulonephritis initiated 
by the upper respiratory infection of the pre- 
vious month. Sulfathiazole was considered as a 
factor in the oliguria but was excluded on the 
basis of the time elapsed since its administra- 
tion, the absence of pain along the urinary 
tract, and the absence of gross hematuria. The 
amount of parenteral fluids in the form of 5 
or 10 per cent glucose and isotonic saline was 
increased. We decided to do cystoscopy and 
ureteral catheterization within twenty-four 
hours if the patient’s urine volume did not 
increase promptly. On December 7, when 
cystoscopy revealed no obstruction below the 
kidneys and severe oliguria was persisting, Dr. 
Leiter was again consulted and a diagnosis of 
intrarenal edema or acute interstitial inflam- 
mation was made. We discussed the advisability 
of renal decapsulation in the event of continued 
failure of the patient to respond to diuretic 
measures. In the next forty-eight hours, the 
daily urine volume was 6!% ounces and the 
specific gravity 1.008 to 1.011. The blood 
nonprotein nitrogen rose to 164 mg. and the 
creatinine to 21 mg. The patient was definitely 
getting worse, with periods of disorientation, 
oppression in the chest, some fluid in the 
abdomen, and a very tender liver. Decapsula- 
tion was decided upon after consultation with 
Dr. V. J. O’Conor, who stated that while 
there was little to expect from decapsulation, 
it was the only hope in sight. He recommended 
complete bilateral decapsulation under spinal 
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and gas-oxygen anesthesia, adequate drainage 
of the perirenal areas, and transfusion of 
plasma if serous drainage was profuse. The 
operation was carried out at 11 P.M. on Decem- 
ber 9. 

The anesthetic used was novocaine, 200 mg. 
in 3 cc. spinal fluid and ethylene. The following 
procedure was performed on each kidney: A 
Mayo incision (loin) was made through the 
skin, the fascia, the latissimus dorsi, and 
external and internal oblique muscles. The 
perirenal fat was incised and retracted and the 
kidney isolated. The capsule was smooth and 
glistening, and the kidney about 20 per cent 
enlarged. The capsule was incised on its convex 
curvature from pole to pole, and the kidney 
cortex was seen to “puff out” under the tight 
capsule. The capsule, which stripped easily, 
was stripped to either side and backward 
toward vessels. The kidney surface was greyish 
red with no petechiae. A hard round rubber 
tube was placed in the kidney bed and drain 
brought through one corner of incision and 
Penrose drain placed and brought out through 
the other. The entire abdominal incision was 
closed with interrupted silkworm sutures. 
Hemostasis was good. The pathological condi- 
tion was severe congestion of kidneys. A 
biopsy was taken for microscopic study. 

The microscopic study revealed the follow- 
ing: In a wedge-shaped section through the 
periphery of the kidney, the cortical tubuli 
were lined by swollen, frayed, and vacuolated 
cells. Within their lumina were desquamated 
epithelial cells, occasional red blood cells, 
basophilic and eosinophilic casts, and circum- 
scribed, basophilic concretions. The glomeruli 
were occasionally hyalinized. At the hilus of 
some, concretions were noted. With the Von 
Kossa stain, these concretions were black 
(calcium). 

The first few days were followed by a general 
improvement, as evidenced by the _ blood 
chemistry and blood pressure. There was a fair 
amount of drainage from the wounds, which 
subsided after the first five or six days. The 
temperature curve was never higher than 
102°F. Otherwise, the course was uneventful 
and the patient was discharged recovered. 


COMMENT 


It is becoming more evident that the 
formation of urinary sulfonamide calculi 
has little to do with a lowered hydrogen 
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ion concentration of the urine; nor can this 
be prevented or corrected by alkaliniza- 
tion.’ Forcing fluids to decrease the con- 


Fic. 3. Note calcified calculus against wall of 
tubule, with desquamated epithelial cells and 
leukocytes within lumen. Smaller calculus in 
another tubule (hematoxylin-eosin prep- 
aration). 


centration of the drug is important. Uri- 
nary concretions alone cannot be the 
reason that sulfonamide calculi form, for 
these occur In some patients who receive 
very small doses of the drug and who appar- 
ently are not dehydrated. On the other hand, 
patients may receive huge doses of the drug 
and no concretions form. It would seem 
more likely that some patients have a 
tendency to develop sulfonamide calculi 
just as some individuals acquire the ordi- 
nary urinary tract stones. The usual 
urinary calculi are formed over a long 
period of time, while sulfonamide calculi 
are formed rather suddenly. It would be 
interesting to check these patients for a 
history of previous stones and to follow 
them up to see whether other types of 
urinary stones are formed later. It is possi- 
ble that some have what is analogous to a 
renal idiosyncrasy for the drug. This is 
suggested by the formation of calculi after 
small doses. This seems to be true for 
sulfapyridine, sulfathiazole, and sulfadia- 
zine, which may produce sufficient renal 
damage to cause hematuria, oliguria, and/or 
anuria and death.° 

The most interesting feature in this case 
report is that no concretions were formed 
in the kidney pelves, ureters, or urinary 


- 


bladder, but only within the kidney tu- 
bules. Utilizing the concept of Winton,” 
the pathological physiology resulting from 
this renal damage perhaps was as follows: 
The concretions formed within the tubules 
produced a dilatation of the tubules, cloudy 
swelling of their lining cells, and some in- 
terstitial edema. This increased the in- 
trarenal pressure and the latter along with 
the dilated tubules caused a partial venous 
obstruction, congestion of the kidneys, 
diminished blood flow and oliguria. Win- 
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ton!! states that the increased intrarenal 
pressure associated with edema or engorge- 
ment may be an important factor in 
producing the oliguria which occurs in 
certain diseased conditions of the kidneys. 
Experimental work by Morison!? shows 
that when there is a urinary obstruction 
producing hydronephrosis and damage to 
the tubules, the entire glomerular filtrate 
may be reabsorbed. The same principle 
could apply m intrarenal or intratubular 
obstruction. It is likely that the high in- 


BLOOD 
| | | | 
Date 12-3-1941 | 12-6-1941 | 12-8-1941 | 12-10-1941 | 12-11-1941 | 12-13-1941 | 12-15-1941 
| 
Red blood cells per | | 
NR atic warns 3,860,000 | 3,920,000 | 3,700,000 | 4,110,000 | ......... 4,030,000 | 4,030,000 
Hemoglobin......... | 8% | | 81% 76% 
White blood cells per | | 
Neutrophiles........ 92% | 74% | 74% 84% 80% 
Eosinophiles........ 1% 1% 
Small and large lym- | 
....... 7% 18% 24% 14% 19% 
12-90-1941 | 12-10-1941 | 12-11-1941 | 12-12-1941 | ......... 12-15-1941 | 12-16-1941 
Blood pressure... ... 140/70 140/88 | 140/72 | 135/80 | ......... 128/54 120/58 
BLOOD CHEMISTRY 
12-3-1941 | 12-6-1941 | 12-9-1941 | 12-11-1941 | 12-13-1941 | 12-19-1941 
16 units | 
Nonprotein nitrogen.............| ......... 115 mg. per | 164 mg. per | 142 mg. per | 103 mg. per | 37 mg. per 
100 cc. 100 cc. 100 cc. 100 | 100 
| 100 CC. | 100 CC. 
| ride 550) 
| mg. per | 
| rooce. | 


Plasma cholesterol 


| Total chol- | 
| esterol, 
| 100 mg. 
| per 100 CC. | 
| serum. % | 
| Esters, 58 


12-11-1941 
12-12-1941 


Patient’s prothrombin time, 20.5 seconds; control, 18 seconds. 
Patient’s prothrombin time, 19 seconds; control 17 seconds. 


Wassermann and Kahn—Negative. 
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Fluid | 

Date | Microscopic 

(Cc.) |Amt.,| Color | ac- | Sp. Gr. | | | 

(Ce.) | tion | 


(1941) 


|Blood| Pus | Crys- | Ep. 


Casts | Cells | Cells | tals | Cell 


| | | | | | | 
1360 | 135 | Dark, | Acid} Q.N.S. Occ. granular | 10-12! 10-15 | Urates | Mod. 


turbid | 
2000 45 | “ “ | Acid|Q.N.S.| 100 | Occ. granular | 10-20 | Oce. 
3000 | 75] “ “ | Acid | Q.N.S. | | | 
2200 | 150 | Yellow, | Acid} 1.011 | Loaded| Coarse granu- 
cloudy | lar, loaded 
2800 120 | Bloody | Alk. | 1 
2100 | » | Bloody | Alk. | 1 
| (Operation, 11 P.M.) 
2750 | 870 | Yellow, | Alk. | 1 
clear 
2100 | 800 | Yellow, | Acid! 1.013 | |Oce. granular |75-100| 4-6 
sl. turb. 
2440 | 2880 | Yellow, | Alk. | 1.010 Few granular | 25-50 
| clear 
3600 =| 3870 | Straw, | Acid} 1.010 | Occ. granular 
| clear | 
3420 3300 | Straw, | Acid} 1.010 | Occ. granular 
clear 
3200 2580 | Yellow, | Acid) 1.012 Occ. granular 6-8 | 10-15 
| clear 
2760 | 2160; “ “ | Alk. | 1.010 | 3-5 5-10 
3420 | 1800} “ “ | Acid} 1.013 Mod. granular | 10-20 | 25-50 | 
3030 :1650 “| Alk. | 1.010 | Many granular | 5-10 | 10-20 
2580 | 1530 “ | Acid| 1.014 | Mod. granular | 3-4 | 10-15 | 
2640 1500 | Amber, | Alk. | 1.012 | Few granular | Occ. | 10-15 | 
clear | 
3060 1380 | Amber, | Acid| 1.018 | Many hyaline| o 10 
clear | | | granular and | Occ. | 
cellular, bile- | clumps | 


.O12 | 


.008 | 


| Few granular |75-100| 10-20 


| 


| | | stained | 
3060 | 930 | Yellow, | Alk. | 1.012 | | 5-10 
clear | 
3000 =| 1620 
12-4 to 12-23, incl: Sugar and/or Ace- 
| tone: o 


1.012 o | Mod. granular | Rare} 10-12 


CYSTOSCOPIC 


Bladder Urine | Ureteral Orifices | Function 


| 
12-7-194I Normal | Straw-colored | Both normal | Poor. Few drops urine. 


12-7-1941 Indigocarmine test: No dye in 20 minutes. 


Urine 
_ | Bact. 
Ss 
12-4 
12-5 
12-6 
12-7 
12-8 
12-9 | Bact. 
12-10 
12-11 
12-12 
12-13 
12-14 
12-15 
12-16 
12-17 
12-18 
[2-19 
12-20 
12-21 
12-22 | 
12-23 
Date 


trarenal pressure present in this case, as 
evidenced by the marked bulging of the 
kidneys after decapsulation, is the explana- 
tion for the cause of the anuria. After the 
kidney damage has reached a certain point 
and the intrarenal pressure has been 
elevated, the process may become irre- 
versible and no amount of parenteral fluids 
will rectify the condition. 

Antopol and Robinson! offer experi- 
mental data on animals suggesting that 
the obstructing crystalline mass can be 
dissolved or washed out. They suggest also 
the possibility that a certain amount of 
kidney damage precedes the formation of 
concretions within the kidneys. The micro- 
scopic study of the cortical biopsy in our 
patient substantiates the latter possibility, 
for there was a distinct disproportion be- 
tween the small number of concretions 
present and the complete anuria which 
resulted. It may be that many of the larger 
collecting tubules within the pyramids were 
obstructed but were not seen in this biopsy 
of the cortex. Since the tissue was stained 
with hematoxylin and eosin, it is also 
likely that many of the concretions and 
casts were washed out of the section. 

It is conceivable that severe oliguria may 
occur as a result of tubular degeneration 
caused by the sulfonamide drug with little 
or no associated calculous formation." 
This condition would be analogous to 
findings in cases of post-transfusion anuria, 
in which the tubules do not contain ob- 
structing casts. 

Decapsulation of the kidneys was first 
performed by Reginald Harrison’ in 1878 
for acute nephritis following scarlet fever. 
This surgical procedure has been shown 
to be of considerable value!’ in certain 
acute kidney diseases which do not respond 
to medical treatment and are complicated 
by hematuria, oliguria, and anuria with a 
mounting nitrogen retention and impend- 
ing death. The use of decapsulation for all 
forms of Bright’s disease by Harrison, 
Edebohls, and Ronsing’ gave such 1 
conclusive results that the procedure was 
nearly abandoned. But it should be borne 
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in mind that some acute kidney diseases 
such as acute nephritis following scarlet 
fever, acute suppurative nephritis, and 
mercurial nephrosis associated with oliguria 
and/or anuria and uremia may be cured by 
decapsulation of the kidneys. 

A number of theories has been advanced 
for the beneficial effect of the operation in 
these cases. This report lends credence to 
the theory of Harrison that the decapsu- 
lation simply released the great intrarenal 
pressure which, on the basis of the above 
physiological concept,!! would be most 
responsible for the anuria. 

In the case reported, there seems little 
doubt that the raised intrarenal pressure 
was relieved by decapsulation, for the 
kidneys bulged a great deal when they 
were decapsulated. The patient was almost 
completely anuretic for three days, getting 
progressively worse, and developing severe 
uremia before decapsulation was_per- 
formed. He urinated shortly after the 
operation and began to improve, leaving 
little doubt that the operation was directly 
responsible for saving his life. 


SUMMARY AND CONCLUSIONS 


. A case of anuria caused by sulfa- 
therapy is presented. 

2. Anuria was due to concretions within 
the kidney tubules, which most likely 
caused a rise in intrarenal pressure and 
cessation of the flow of urine. Damage 
of tubular epithelium probably was a 
contributing factor. 

3. Treatment by cystoscopy and ureteral 
catheterization is useless in this type of 
case, although it must be performed to 
exclude calculi in the pelves and ureters. 

4. Bilateral kidney decapsulation is indi- 
cated in persistent sulfathiazole anuria 
when medical treatment fails. 

5. The amount of renal damage seems 
less than that caused by sulfapyridine. 

6. Microscopic hematuria and oliguria 
may be the only ominous signs in an 
impending sulfathiazole anuria. 

7. Harrison’s theory that the success of 
kidney decapsulation is based on the re- 
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lease of an increased intrarenal pressure 5: 


receives further substantiation. 

8. The pathological reaction of the 
kidney cortex produced by sulfathiazole 
is presented. 
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TREATMENT OF SHOCK AND FRESH WOUNDS* 


Henry H. Ritrer, M.D. 
Professor of Clinical Surgery, New York Post Graduate Hospital and Medical School, Columbia University 


NEW YORK, 


EVER was the need for a sound 
knowledge of the cardinal principles 
of the surgery of wound treatment 

greater than it is today. With practically 
the entire world at war and with a great 
burden resting upon our nation, it Is neces- 
sary that we keep our soldiers at the front 
fit for fighting and our peoples in industry 
fit for production, especially since it Is 
estimated that twenty persons in industry 
are required to care properly for the needs 
of one of our soldiers at the front. 

It is, therefore, timely for us to discuss 
the treatment of wounds and of shock 
following trauma. Wounds comprise the 
greatest number of all accidents. An acci- 
dent is something that nobody is ever 
prepared for; there is no prodromal period 
and, as a rule, it is associated with shock 
to a greater or lesser degree. The very 
young and the very old are easily shocked. 


SHOCK 


Shock is associated with circulatory 
breakdown. The circulation is dependent 
upon (1) peripheral-vascular resistance, 
(2) blood volume, and (3) action and force 
of the heart beat. 

In shock, the peripheral resistance Is 
lowered because of dilatation of the capil- 
laries and, as a result of the stasis that 
follows, there is an exudation of plasma 
into the soft tissues. This loss of fluids 
diminishes the blood volume and the 
force of the venous return flow to the 
heart is greatly lessened, and so the force 
and action of the heart beat is greatly 
disturbed. With the plasma loss is asso- 
ciated a loss of proteins and a relative 
increase in the cellular content of the blood. 
Because of the sluggish circulation, there 
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follows faulty oxygenation of the blood. 
With the protein loss, there is a change 
in the albumin-globulin ratio, because of 
the more rapid loss of albumin from the 
blood stream. An increase in the hematocrit 
reading Is always seen with a loss of plasma. 
The viscosity of the blood is increased. 
Of course, when shock is due to hemor- 
rhage, there is no change in the hematocrit 
reading and no change in the albumin- 
globulin ratio. Probably, the simplest way 
to differentiate between shock due to 
hemorrhage and that due to loss of plasma 
is by a simple blood count. In hemorrhage, 
the red blood cells and hemoglobin rapidly 
go down; while in shock due to loss of 
plasma, the red count and hemoglobin are 
increased. A fall in blood pressure follows 
shock, but it does not initiate shock. 

The causes of shock are pain, cold 
hemorrhage, toxemia, cerebrospinal dam- 
age, and iniuries. The signs of shock 
are restlessness, pallor, thirst, rapid pulse, 
cold clammy skin, vertigo, superficial 
rapid respirations and air hunger, and vary 
depending upon the causative factor. 

Primary shock occurs immediately fol- 
lowing an injury. It may be a temporary 
circulatory disturbance of vasomotor ori- 
gin. Secondary shock comes on some time 
after injury and may be the result of faulty 
treatment or infection. 


TREATMENT OF SHOCK 


The most important treatment Is pre- 
vention. Control of bleeding must have 
priority over all else. An injured person 
should be relieved of pain and anxiety by 
proper sedation. He should be kept warm 
by the use of blankets, hot water bottles, 
heat lamps, etc. If there is bleeding, it 
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should be immediately controlled. The 
foot of the bed should be elevated. 

If there is a wound, it should be properly 
protected and fractures should be splinted. 

When shock occurs, fluids must be given 
by every avenue; namely, via the veins, 
skin, rectum and mouth. Glucose, 5 per 
cent in normal saline, is probably the 
easiest to obtain and is readily given by 
vein. 

If the shock is due to hemorrhage, a 
transfusion of whole blood is indicated. 
If it is due to loss of plasma, then an infu- 
sion of plasma should be given, 250 cc., 
500 cc. or 1000 cc., depending upon the 
loss. Oxygen by the Boothby mask is of 
great value. 


FRESH WOUNDS 


In the treatment of fresh wounds, first 
control excessive bleeding; if possible, by 
clamping the blood vessels and tying. 
Mass ligation is frowned upon. Temporary 
moderate bleeding may help to flush for- 
eign bodies from the wound. 

Wounds are classified as, incised, punc- 
tured, lacerated, contused and abraded. 
The incised bleed most freely. The incised 
and abraded do not require débridement; 
the contused and lacerated do and the 
punctured may. 

By fresh wound, we mean the wound 
seen within eight hours after the accident 
(“The Golden Period’’). All wounds not 
made with surgical intent should be con- 
sidered contaminated. We have, as yet, no 
antiseptic that will destroy all organisms 
without destroying living tissues. The 
sulfonamides are bacteria-static to a very 
great extent, but not absolute bacteria- 
cides. Their use is urged; their great value 
has been proved. 

A prophylactic injection of 1,500 units 
of tetanus antitoxin should be given imme- 
diately and carefully. Make sure that the 
patient is not sensitive to the antitoxin. 
Of course, when the wound has occurred 
in a bath tub or in a tile bath room or 
when it is the result of a clean instrument, 
such an injection may not be necessary. A 
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second injection of 1,500 cc. of tetanus 
antitoxin should be given after one week 
and with the same care. 

All wounds should be properly cleansed. 
If there is grease or grime about the wound, 
it should be temporarily packed with 
sterile gauze or closed with clips and the 
surrounding skin cleansed with a solvent, 
such as gasoline, benzine or kerosene and 
washed with plenty of warm water and 
soap and dried. The wound should then be 
opened, irrigated with copious quantities 
of warm normal saline, allowed to bleed 
gently and dried. Devitalized tissue will 
soon be evident by its lack of color, lack 
of bleeding and loss of elasticity. All 
devitalized tissue should then be excised 
and only normal tissue should be seen. 
All foreign material should be removed 
from the wound if readily reached. Fol- 
lowing débridement, the wound is again 
irrigated with large quantities of saline. 
The wound is carefully mspected; any 
severed tendons and nerves are found and 
immediately repaired with silk sutures 
From 5 to 15 Gm. of sulfanilamide powder 
is then sprinkled into the wound so that 
no great amount of the powder is in any 
one area. The wound is loosely closed in 
anatomic layers; its edges gently approxi- 
mated and with no tension. Every wound 
should be drained with rubber bands or 
rubber tissue for from twenty-four to 
forty-eight hours. Sulfonamides have been 
used. As a matter of fact, wounds may be 
allowed to remain open for twenty-four 
to forty-eight hours and, if no infection 
occurs, sutured. Primary union will follow. 

There is much agitation against drain- 
age, but [ have seen no bad results there- 
from, and union does occur by first inten- 
tion. It is better than suturing immediately 
and having to remove sutures because of 
infection. 

All wounds should be immobilized in the 
optimum position and the part elevated. 
Rest promotes healing and prevents re-in- 
fection. Infrequent dressings are urged. 

Wounds of the pleura and of the peri- 
toneum should be closed at once. The 
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tissues should be treated as described and 
the sulfonamides dusted into the pleura 
or peritoneum. 

Punctured wounds with large underlying 
hematomas or associated with large sub- 
cutaneous damage should be enlarged, the 
bleeding stopped, the hematomas evacu- 
ated, and the wound packed with sul- 
fanilamide and treated as described above. 


CONCLUSIONS 


1. There are two outstanding advances 
in the treatment of shock and wounds: 
(1) The use of blood plasma, which is now 
readily obtainable and requires no typing; 
(2) the use of the sulfonamides. 

2. Control of hemorrhage takes priority 
over all other local treatments. 

3. The treatment of primary shock and 
prevention of secondary shock are neces- 
sary before wound treatment. 
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4. Intravenous plasma infusion is the 
most important single item in the treat- 
ment of shock. The prompt, adequate and, 
if necessary, repeated infusion of plasma 
will restore the circulating blood volume, 
increase the venous pressure, increase the 
cardiac output, relieve capillary stasis and 
tissue anoxia and restore proteins. 

5. Infection in fresh traumatic wounds 
is most effectively prevented by copious 
irrigation with warm normal saline solution 
followed by débridement and implantation 
of sulfanilamide or sulfathiazole powder. 

6. The question of closure with or with- 
out drainage is dependent upon the length 
of exposure, the thoroughness of the 
débridement, and the experience of the 
surgeon. Delayed closure of all wounds, 
except of the pleura or peritoneum, is 
suggested. 
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SACROCOCCYGEAL CHORDOMA* 
REPORT OF A CASE 


Louis OLsMAN, M.D. AND Maurice Lev, 


CHICAGO, ILLINOIS 


HORDOMA was first reported by 

Miiller' in 1858, and extensively 

studied anatomically, histologically, 
and experimentally by Ribbert? in 1894. 
Alezais and Peyron,’ in 1914, demonstrated 
the histogenesis and evolution of the tumor. 
Since then comprehensive reviews of re- 
ported cases and further studies have been 
made by Stewart,‘ in 1922, Eckel and 
Jacobs,’ in 1925, Coenen,® in 1925, Stewart 
and Morin,’ in 1926, Capell,® in 1928, 
Grinda,? Machulko-Horbartzewitch and 


Rochlin,” Fletcher,!! and Babrey,!? in 


1935. The latter found 150 cases of 
chordoma in the literature, distributed as 
follows: cranial, forty-nine; vertebral, four- 
teen; and sacrococcygeal, eighty-seven. 
Since then about thirty further cases 
of sacrococcygeal chordoma have been 
reported. 

We present here a case of sacrococcygeal 
chordoma with the unusual complication of 
perforation into the peritoneal cavity. 


CASE REPORT 


The patient, a seventy-three-year old Italian 
male, was admitted to the Chicago State 
Hospital on May 5, 1938, as a case of psychosis 
with cerebral arteriosclerosis. For several years 
prior to admission the patient had episodes of 
depression, delusions of persecution, and vio- 
lently jealous delusions concerning his wife. 
After an attack on her in which she sustained a 
skull fracture, the patient was committed to 
an institution. 

Medical history obtained from the patient’s 


relatives revealed that eleven years prior to his 
admission the patient had sustained an injury 
to the base of his spine. The region became very 
painful and an operation was performed in 
1927, the nature of which is unknown. The pain 
recurred with increasingly severity and in 1934 
the patient was again operated upon. A cystic 
tumor of the sacrum was evacuated and 
partially resected. Microscopically, the tumor 
was diagnosed a chordoma. The wound healed 
well and the patient remained fairly comfort- 
able. In July, 1938, while a patient in the 
Chicago State Hospital, he was referred to the 
hospital ward because of persistent consti- 
pation. Proctoscopy, performed by Dr. Louis 
Block, revealed a posterior rectal mass, hard, 
and partially obliterating the [umen. X-ray 
(Fig. 1) revealed cystic degeneration of the 
sacrum with irregular areas of calcification. 
Because of the patient’s advanced age and poor 
physical condition it was believed best to leave 
the tumor alone. The patient was examined at 
periodic intervals and the tumor appeared to be 
stationary. 

On August 26, 1940, the patient was ad- 
mitted to the hospital ward with abdominal 
cramps, mild distention, and a rectal temper- 
ature of 101°F. Physical examination revealed 
abdominal spasm, generalized tenderness to 
moderate palpation, and rebound tenderness. 
On the following day the patient became more 
distended, began vomiting, and Levine suction, 
intravenous fluids and sedation were instituted. 
Laparotomy was advised and performed by Dr. 
A. V. Partipilo, under ethylene-ether anes- 
thesia. As the peritoneum was opened, a large 
amount of thick fecal-smelling fluid gushed 
forth. Because of the patient’s poor physical 
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condition, three Penrose drains were inserted 
and the abdomen closed. The patient’s course 
continued downhill and he expired on the day 
following surgery. 


Fic. 1. X-ray of the sacrum, showing 
a cystic and moth-eaten appearance. 


Postmortem examination revealed the body 
to be that of an emaciated white male about 
seventy years of age. Over the sacral region a 
moderately firm mass about 8 cm. in greatest 
diameter could be felt in the subcutaneous 
tissue. On section this mass was found to be 
continuous with tumor tissue which had re- 
placed most of the sacrum (Fig. 2), pushed the 
rectum forward and enveloped it, as well as ex- 
tended upward behind the sacrum. The peri- 
toneum in this region was necrotic. The tumor 
tissue was In parts friable and in parts semifirm. 
The cut surface presented a mosaic of red and 
yellowish grey, glossy-looking areas. The tumor 
had perforated into the rectum in several re- 
gions so that a fistulous tract was formed be- 
tween the rectum and the peritoneal cavity. 
The lining of the peritoneal cavity was dull and 
granular throughout. The loops of small intes- 
tine were mutually adherent although the loops 
separated with ease. Between these loops there 
were pockets of purulent material. The sigmoid 
colon, as it slipped down behind the urinary 
bladder produced a pocket of thick pus. The 
retroperitoneal tissue of the left gutter was dull 
reenish greay and purulent. 

The heart presented an old infarct in the 
anterosuperior wall of the left ventricle with a 
corresponding mural thrombus and old peri- 
carditis. The coronary arteries were markedly 
sclerotic with narrowing of the lumen of the 
ramus anterior descendens and the left circum- 
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flex branch. The lungs were the seat of edema. 
The liver and spleen were grossly not remark- 
able. The urinary tract showed an obstruction 
of the bladder neck, left hydroureter, acute 
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Fic. 2. Dorsal view of sacrum and sub- 
cutaneous connective tissue. The 
sacrum is almost completely replaced 
by tumor which also invades the 
subcutaneous tissue. 


ureteritis and pyelitis. There was a recent 
infarct in the right kidney. 

Histologic examination of the tumor (Figs. 3 
and 4) showed the following: hematoxylin 
and eosin, and van Giesen revealed irregular 
pockets of tumor tissue separated by trabe- 
cules of varying thickness. The tumor tissue 
varied in appearance as follows: (a) Some 
pockets consisted of well demarcated large 
cells which differed markedly in size and shape. 
The nuclei were irregular, some small, some 
large, with dense nuclear membranes and scant 
chromatin material. The arrangement of chro- 
matin was such as to present a honeycombed 
or vacuolated appearance. No mitotic figures 
were noted. The cytoplasm was slightly baso- 
philic, markedly vacuolated and varied in 
abundance, being in some cases moderate in 
amount, and in others very abundant. (b) 
Some pockets consisted of a sea of slightly 
basophilic staining homogeneous material in 
which were scattered poorly demarcated large 
cells. (ce) Some pockets showed a periphery of 
relatively small and moderately sized cells. 
Internal to these were cells with more abund- 
ant vacuolated cytoplasm. The center of the 
pocket consisted of a pale blue staining material 
with scattered nuclei. 
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The nature of the trabeculas likewise varied. 
Very little collagen was found in some trabecu- 
las with scattered connective tissue nuclei. 


Fic. 3. A typical section of he tumor 
(hematoxylin and eosin preparation) 
X 64. 


These trabeculas consisted mostly of eosino- 
philic amorphous material which stained yellow 
with van Giesons; other trabeculas consisted of 
collagenous connective tissue. Some trabeculas 
consisted of extravasated blood cells. In many 
cases the trabeculas were not sharply demar- 
cated from the tumor tissue and seemed to be 
part and modification of the latter. Many 
widely dilated, thin-walled vascular channels 
were present in the trabeculas and within the 
tumor tissue proper. 

The pathologic diagnosis was: (1) Chordoma 
of the sacrococcygeal region with invasion 
of the sacrum, the subcutaneous tissues over 
the sacrum, and the retroperitoneal tissue 
about the rectum and sigmoid; (2) acute and 
chronic inflammation of the retroperitoneal 
tissue; (3) perforation of the rectum; (4) acute 
suppurative peritonitis; (5) obstruction of the 
urinary bladder, left hydroureter, acute ureter- 
itis, and pyelitis. There were incidental path- 
ological conditions in many other organs. 


COMMENT 


From the clinical standpoint this case 
presented the unusual complication of 
involvement of the peritoneum with the 
production of acute peritonitis. Otherwise 
the usual symptoms and signs of a slow- 
growing sacrococcygeal chordoma with 


anterior and posterior extension were { 


present: (1) severe pain in the sacral 
region, (2) palpation of a mass through the 
posterior wall of the rectum, (3) x-ray 
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findings of destruction of the sacrum, and 
(4) constipation. 
The history of injury in this patient is of 


Fic. 4. Higher power vob same section 
(hematoxylin and eosin preparation) 
X 240. 


interest. Babrey'? found a history of 
trauma in 26 per cent of all sacrococcygeal 
cases, and Fletcher, Woltman, and Adson!® 
found it is two of their ten cases. Trauma 
may thus be a factor in the production of 
chordoma in this region. 

From the pathological standpoint, the 
tumor here presented is a relatively benign 
type of chordoma. There is a great deal of 
mucinous materia], many physaliphorous 
cells, with a few compact small epithelium- 
like cells. No mitotic figures are present. 
These characteristics speak for relative 
benignity. The general histologic features 
of chordoma are (1) formation of intra- 
cellular and extracellular mucinous mate- 
rial and the presence of physaliphorous 
or highly vacuolated cells containing 
mucinous material, (2) the lobular or 
pocket arrangement of tumor cells, (3) 
vacuolization of the nuclei, and (4) the 
close resemblance to the various stages of 
development of notochordal tissue. 

From the standpoint of histogenesis 
chordomas are considered to be derived 
from either (a) persistence of notochordal 
tissue in an abnormal situation, or (b) 
traumatic release of notochordal tissue 
from a region where it is normally found." 
-Thus chordomas may be found in the 
region of the clivus, occipital bone, hypo- 
nasopharyngeal region, 
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alveolar region, cervical, thoracic, or lum- 
bar vertebral column, and in the sacro- 
coccygeal region, where they are most 
numerous. 
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ACUTE PERFORATION OF A DIVERTICULUM OF THE 
SIGMOID 


TREATMENT BY OPERATION AND SULFANILAMIDE 


HaIngs, M.D. 
NEW ROCHELLE, NEW YORK 


UDDEN perforation of an acutely in- 
flamed diverticulum of the sigmoid 
is an unusual accident. Still more un- 

usual is recovery from such an accident. 
Isolated reports of sudden perforation of 
an acutely inflamed diverticulum of the 
sigmoid usually followed by general peri- 
tonitis and death within a few hours, 
whether or not the patient is operated 
upon, have been reported in the literature. 
Rankin and Brown say: “Acute perfora- 
tion of a mobile segment of a colon is un- 
usual. We have seen it in an occasional! case 
in the Clinic (Mayo) . . . our experience 


is small in this type of case and the mortal- 
ity rate is high.” 


The sudden emptying of feces from the 
sigmoid into the clean peritoneal cavity, 
which immediately causes a violent peri- 
tonitis, has been in most cases too great a 
shock for the patient to withstand and 
death has been the outcome. 

The following report of a case of sudden 
perforation of an acutely inflamed di- 
verticulum followed by complete recovery 
emphasizes a few salient points worthy of 
consideration: 


CASE REPORT 


I first saw Mr. R. G. (Case No. 99325) at 
the New Rochelle Hospital in consultation 
with Dr. William Le Furgy on the evening of 
February 5, 1941. Dr. Le Furgy had sent him 
to the hospital about a week previously because 
he was having a severe attack of grippe. 

During this week in the hospital the patient 
had had a.low grade fever and an increased 
pulse rate. There had been a cough and some 
discomfort in the chest. However, toward the 
end of the week the patient’s condition im- 


proved and convalescence seemed to be com- 
paratively satisfactory. 

Mr. R. G. had never had any complaints 
referable to the abdomen. On the morning of 
February 5th, the day I first saw him, he was 
feeling comparatively well but, his bowels not 
having moved for two days, he had been given 
a soap-suds enema at 1:00 P.M. The nozzle of 
the enema tube was said by the nurse to have 
been inserted just within the anal sphincter 
and the enema bag held about three feet above 
the level of the anus. A few minutes after 
the enema had been started the patient com- 
plained of sudden and severe pain in the lower 
part of the abdomen. This pain was severe 
enough so that he cried out. The enema was 
stopped at once; the bowels did not move. The 
patient immediately became nauseated and 
vomited several times. He did not go into 
shock. During the next seven hours there were 
severe abdominal pain, nausea and vomiting. 
The abdomen, which had been only moder- 
ately distended, became markedly distended. 
The patient probably did not pass any gas by 
rectum during the afternoon. When I saw the 
patient at 8 p.m. the temperature, which had 
been normal on the preceding day, was 102.8°F. 
by rectum and the pulse 120 per minute. 

Examination, seven hours after the enema, 
showed an elderly white man in bed complain- 
ing of nausea and of severe pain in the lower 
part of the abdomen. He was acutely ill. He 
gave the impression of being at least five years 
older than his stated age of sixty-six years. 

He was conscious but not entirely rational. 
The skin was soft, smooth and dry. The 
tongue was dry and markedly coated. The 
heart action was rapid. The abdomen was 
markedly distended. There was moderate 
tenderness in the left lower quadrant of the 
abdomen with marked tenderness and marked 
rigidity in the right lower quadrant. There 
was also some tenderness in the right upper 
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quadrant of the abdomen. Percussion of the 
right chest anteriorly showed a sharp change 
from the normal pulmonary note to a tym- 
panic note over the liver. No dullness over 
the liver could be made out. Rectal examination 
showed no mass and no tenderness. 

The white blood count which had been 
normal a few days previously was now 23,000 
with 93.5 per cent polymorphonuclear cells 
and 36 per cent young forms. 

Sagittal x-ray films were taken with the 
patient lying on the left side. They showed a 
definite collection of air between the liver and 
the lateral abdominal wall. 

I made a clinical diagnosis of rupture of the 
large intestine, exact site not determined. | 
advised immediate operation in spite of the 
fact that the patient’s general condition was 
so bad that I considered it practically desperate. 

One thousand cc. of 5 per cent glucose in 
normal saline solution were given by vein. 
The patient was taken to the operating room 
about 11:00 P.M., ten hours after the enema. 
A spinal anesthetic of pantocaine 15 mg. was 
given. During the operation an additional 
1,000 cc. of 5 per cent glucose in normal saline 
were given by vein. 

For the reason that the maximum tenderness 
was in the right lower quadrant of the abdomen 
I made the incision through the right rectus 
muscle below the level of the umbilicus. On 
opening the peritoneum a large quantity of 
fluid containing small pieces of fecal matter 
floated into the wound. The peritoneal cavity 
was seen to be distended by this fecal matter 
from the lower large intestine. All of the peri- 
toneum which I saw was markedly inflamed. 

I sucked out about 1,000 cc. of colon bacillus 
—smelling fluid from the peritoneal cavity. 
Gentle examination of the large intestine 
showed an indurated segment of the sigmoid 
just to the left of the midline. This indurated 
segment of the sigmoid was brought into the 
wound. A perforation about 1.0 cm. in diam- 
eter was found on the antimesentric border 
through what was apparently a diverticulum. 
Surrounding the perforation there was an area 
of induration about 5.0 cm. in diameter. It 
being impossible to close the perforation be- 
cause of the induration of the intestinal wall, 
I exteriorized it. 

I put two handfuls of sulfanilamide powder 
into the peritoneal cavity and into the sub- 
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cutaneous wound. I then closed the wound 


around the sigmoidostomy and made_ no 
attempt to drain the peritoneal cavity. 

A Levin tube was inserted immediately after 
operation and the stomach was drained inter- 
mittently for six days. Thereafter the tube 
was discontinued. 

The spinal anesthetic had been entirely 
satisfactory. The patient was returned to bed 
in poor condition; so poor that the family were 
told the outlook for his recovery could not be 
optimistic. It hardly seemed possible that a 
man of his age and general physical condition 
could withstand so overwhelming an infection. 
However, during the first twenty-four hours 
after operation his general condition improved 
markedly. He became rational. He was inter- 
ested in his surroundings. On the day following 
operation the temperature reached a maximum 
of 100.8°F. by rectum and the pulse a maximum 
of 105 per minute. The rectal temperature 
reached normal on the fourth day after opera- 
tion and remained normal throughout the 
remainder of his stay in the hospital except 
for three days when it went as high as 102°F. 
During these three days examination showed 
a few rales at the base of the lungs which may 
account for the rise of temperature. 

For the first week after operation the patient 
was given daily from 2,000 to 4,000 cc. of 
5 per cent glucose in normal saline or in dis- 
tilled water. In this way the quantity of urine 
secreted was kept between 1,000 and 1,900 cc. 
a day. The patient was also given 5 cc. of 
neoprontosil intramuscularly every four hours 
for four days after operation. 

The concentration of sulfanilamide in the 
blood stream during this time was found to be 
between 6.5 mg. and 7.5 mg. per 100 cc. of 
blood. A culture of the fluid removed from the 
abdomen showed colon bacilli. 

The improvement in the general condition 
of the patient was surprisingly satisfactory. 
Locally the wound healed kindly. There was at 
no time distention, rigidity or great tenderness 
of the abdomen. The patient passed gas by 
rectum a few days after operation. On the day 
following operation he took fluids by mouth. A 
week after operation he was having a soft diet 
without untoward results. Twelve days after 
operation he was allowed to sit in a chair. Two 
weeks after operation he was given a trans- 
fusion of 475 cc. of citrated blood because of a 
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mild anemia. At this time he was having a 
liberal diet. 

He was kept in the hospital for six weeks 
after operation. At the time of discharge from 
the hospital the abdominal wound was well 
healed around the sigmoidostomy. The opening 
into the intestine was only 1.0 cm. in diameter; 
there was almost no discharge from it, and 
the patient was having normal bowel move- 
ments. He was walking about in his room and 
was enjoying comparatively good health. 

Since his discharge from the hospital the 
patient has steadily improved in health. He was 
able to return to his work as a guard in a bank 
about three months after operation. Now, 
fifteen months after operation, he feels strong 
and well. The opening into the intestine, 
however, is still present and shows little indica- 
cation of healing. There is a hernia of moderate 
size around the abdominal scar. 

Except for the fact that the patient is 
obliged to wear a pad over the sigmoidostomy 
he has no complaints referable to the accident 
or to the operation. 
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CONCLUSIONS 


This case illustrates a few points which 
are important: (1) Even an acute perfora- 
tion of the sigmoid in an elderly patient 
does not necessarily mean death. (2) The 
value of the x-ray in showing gas between 
the liver and the lateral abdominal wall 
when films are taken with the patient lying 
on the left side. (3) The value of a spinal 
anesthetic in the management of general- 
ized peritonitis. (4) The great value of 
sulfanilamide placed within the peritoneal 
cavity in the presence of a general soiling 
with sigmoid fecal material. (5) The 
excellent result which was obtained in this 
case without drainage; drainage would 
undoubtedly have been a liability rather 
than an asset. (6) The value of exteriorizing 
the sigmoid at the site of rupture rather 
than attempting to close the perforation. 
(7) The smooth postoperative course which 
this patient has enjoyed. 
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SURGICAL TREATMENT OF MEDICAL JAUNDICE 


CASE REPORT 


Dean MAcDONALD, M.D. 
On Staff of St. Catharines General Hospital 


ST. CATHARINES, CANADA 


N a previous communication! one of us 
described a method of, and the early 
results of, postoperative perfusion of 

the biliary ductal system (intra- and 
extrahepatic) using fluids heated by ther- 
mostatic control. The follow-up of this 
work has produced many interesting find- 
ings, one of which is this: The volume of 
bile flowing from a T-tube may be increased 
as much as five times, following intra- 
hepatic lavage with heated fluids, 125 to 
140°F., as registered by a thermometer at 
the T tube entrance. (Fig. 2.) The clinical 
significance of this finding lies in the fact 
that the application of controlled heat, 
to the individual liver cells, may greatly 
increase the efficiency of the liver as a 
working unit. This fact has a wider clinical 
application in that, if this hypothesis is 
proved correct, the present therapy of 
some forms of liver disease, particularly 
the cases of so-called medical jaundice, 
may become radically changed. This paper 
concerns the report of a case which indi- 
cates that this hypothesis has much foun- 
dation in fact. The case history will follow 
a brief resume of the original paper which 
is given so that the reader may better 
understand the case presentation and 
discussion. 

Résumé. Rearrangement of biliary anat- 
omy does not, and cannot, remove all the 
pathological condition, either causative or 
resultant, of biliary tract disease, even 
though the symptoms may be completely 
relieved. Something other than cholecys- 
tectomy must, therefore, be necessary. 


This ‘‘something else”’ is often the presence 
of a normal ductal system, both in and out 
of the liver. One of the principles of biliary 
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surgery should be the production of such a 
normal system in as far as this is possible; 
that is, to promote normal physiological 
functions throughout the biliary system, 
which extends from the smallest bile radical 
to the duodenal mucosa. The successful ac- 
complishment of this will prevent, in a 
maximum degree, the occurrence of further 
symptoms. On this premise it was thought 
(1) that the more thorough cleansing of the 
ductal system which would result from 
perfusion, and (2) the application of heat 
to the interior of, and to the actual dis- 
order in the biliary system would improve 
the overall end results of surgical treat- 
ment. This thought was also based on the 
recognized fact that the present methods 
of treatment (T tube or catheter drain) 
do not always produce normal conditions 
in the ducts. That the present methods of 
operative and postoperative treatment in 
general are not always successful is evi- 
denced by the work of many and is a fact 
recognized by all. Among the partially or 
wholly correctable causes of postoperative 
symptoms are calculi remaining in the 
ducts, pancreatitis, cholangitis, hepatitis, 
and a nervous imbalance of the choledocho- 
duodenal apparatus. It was suggested that 
the incidence of these conditions might be 
lowered following controlled perfusion and 
internal lavage with heated fluids, and 
that the end results would, therefore, be 
improved. 

The theoretical and practical value of 
this procedure was discussed under the 
following headings: (1) Upbill versus down- 
hill drainage i.e., T tube drainage versus 
perfusion. The quantity of drainage bile 
was found to be larger and drainage was 
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better along the normal natural anatomical 
downhill passage (common duct) than it 
was through a T tube which drains uphill, 
and only then when the intraductal pres- 
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disease. It was argued that the use of heat 
by this method theoretically improves the 
blood and lymph circulation of the biliary 
system, including the pancreas, and that 
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Fic. 1. Shows graphically the gradually increasing icteric index and the rate 
at which it receded following treatment by perfusion. 


sure is greater than the perpendicular 
height of the tube. Also in uphill drainage 
only the lighter material floats to the top; 
the heavy débris stays at the bottom in 
the duct. (2) Small duct involvement (intra- 
hepatic) : When the resistance of the sphinc- 
ter of Oddi was increased by morphine, and 
the patient placed in the Trendelenburg 
position, slow perfusion allowed the fluid 
to penetrate into the small intrahepatic 
radicals. It is too seldom appreciated that 
these smaller but important branches of 
the larger biliary tree are often involved 
in biliary disease, particularly in obstruc- 
tive cases (repeated jaundice), and that on 
many occasions an insufficient effort is 
made to correct this condition. Heat and 
intrahepatic cleansing fluids (lavage) were 
shown to be an improvement. (3) It was 
found that the common duct was more 
thoroughly cleansed by perfusion under 
controlled pressure than by a T tube or 
catheter drain which is, in reality, only an 
overflow. (4) Pancreatitis: The importance 
of long and continued drainage of the 
common duct is a recognized method of 
treating pancreatitis associated with biliary 


it might improve the treatment of residual 
pancreatic pathological states. (5) Dilation 
of the sphincter: It was suggested that slow, 
continuous and controlled dilation of the 
sphincter should have many advantages 
over acute surgical dilatation. It produces 
less trauma and is theoretically more 
permanent. That the sphincter can be 
dilated was shown by the fact that, after 
three months perfusion, the perfusion 
time was greatly reduced even though 
larger amounts of fluid were used at a 
much lower pressure. (6) Postoperative 
colic: The incidence of such colic was 
shown to be theoretically greatly lessened. 
(7) Ductal washings: That cleansing is 
much more thorough by perfusion than 
by the T tube overflow was seen when the 
perfusion fluid was collected through a 
duodenal tube and compared to T tube 
drainage. 
Conclusions. 


It was proved that the 
ductal system could be cleansed by per- 
fusion more thoroughly than by T tube 
drainage; that small stones might be 
washed or “flushed” out of the common 
duct; that controlled heat could be applied 
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simply and easily for prolonged periods 
to the interior of both the intra- and 
extrahepatic biliary system and that the 
end results of surgical treatment should 


extrahepatic obstructive disease, probably 
carcinoma of the head of the pancreas, was 
made. Surgery was performed by Dr. Houck 
on March 27. Thorough exploration revealed 


Fic. 2. The apparatus as shown is attached to 
a T tube. An intravenous thermometer 
records the temperature of the fluid at the 
point of abdominal entrance. The recording 
end is placed at the T tube entrance so 
that the heat loss between the mercury 
bulb and the point of distribution is mini- 
mum. The Baxter intravenous jar is encased 
in a water chamber which is heated by the 
thermostatic control on the outside, and 
the vacuum drip emerges through an 
opening at the bottom. 


thereby be improved in a certain number 
of cases, particularly those complicated 
by inflammatory and/or obstructive lesions 
as small calculi, pancreatitis, sphincter 
imbalance, cholangitis and choledochitis. 


CASE HISTORY 


The following case is reported briefly as 
an example of the possible clinical applica- 
tion of biliary perfusion in the treatment 
of intrahepatic (medical) jaundice: 


Mrs. L., age seventy-four, entered the hos- 
pital in Rochester, New York, March 14, 1941. 
Her only complaint was “jaundice”’ which had 
been present and progressive for approxi- 
mately seven weeks. She first consulted a 
physician on March 3, eleven days before 
admission. Her icteric index at that time was 
105. Four days after admission (March 18) the 
index was 110. A provisional diagnosis of 


Fic. 3. The insulated cover has been re- 
moved and the apparatus turned on 
the side to show the interior. The 
intravenous jar fits snugly into the 
the central hollow which is surrounded 
by water. It is arranged in this way so 
that the jar may be removed and re- 
placed with ease. Stop-screws control 
the rate of flow. An opening, which is 
on the far side and cannot be seen, 
allows the fluid level to be viewed at all 
times. 


no obstructive lesion and a section of the liver 
was removed for biopsy. A T tube was placed 
in the common duct. The pathological report 
of the liver section revealed a thickened cap- 
sule; numbers of small bile ducts were isolated 
from liver tissue; in the portal areas masses of 
infiltrating round cells were seen, giving the 
appearance of lymph follicles. There was no 
evidence of malignancy. The pathological 
diagnosis was “chronic hepatitis.” 

Eight days after operation the icteric index 
had risen to 160; twelve days after operation it 
had reached 200. (Fig. 1.) Shortly after this 
the patient began to show early signs of ad- 
vancing cholemia; the temperature became un- 
steady and the pulse lost quality; lethargy 
increased; mental instability appeared, and 
the bile drainage from the T tube was “thinner 
than water,” very small in amount and showed 
practically no color. A bad prognosis was given 
by both the medical and surgical consultants. 
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On April 16, twenty days after operation, 
perfusion was started. (Fig. 2.) During this 
twenty day postoperative period the icteric 
index had risen from 120 to 200. There was no 
extrahepatic obstruction as determined by 
cholangiographic study and a_ postoperative 
diagnosis of intrahepatic jaundice had been 
made. Five hundred cc. of 5 per cent glucose in 
normal saline was given once a day. The 
temperature of the perfusing fluid varied be- 
tween 115 to 130°F. On April 29, (thirteen days 
after starting perfusion) the icteric index had 
dropped to 60. Ascites, probably due to the 
excessive administration of sodium chloride, 
developed on May 1. On May 3, seventeen days 
after the start of perfusion, it was discontinued. 
The T tube was removed on May 5. On May 
10, her icteric index was 18. (Fig. 1.) On May 1, 
1942, she had had no recurrence of the jaundice 
and was enjoying apparent perfect health. 


DISCUSSION 


A case of proved intrahepatic (medical) 
jaundice which had been gradually in- 
creasing In severity for eleven weeks began 
to subside immediately following the insti- 


tution of biliary perfusion and it soon 
disappeared. (Fig. 1.) The logical question 
is: Was this prompt remission of the 
jaundice a coincidence or was it the result 
of perfusion? The writers believe that it 
was not a coincidence and that the result 
here reported was the direct consequence 
of a definite treatment. The condition of 
the patient had been. growing steadily 
worse Over a period of eleven weeks before 
perfusion was started. It is most unlikely 
that spontaneous improvement should 
have begun at this moment when all other 
methods of therapy had previously failed. 
Marked clinical improvement was clearly 
seen in thirteen days. (Icteric index fell 
from 200 to 60, from April 16 to April 29.) 
If this improvement was not the result 
of perfusion, what other factors could be 
involved? It is clear that the circumstantial 
evidence is overwhelmingly in favor of 
perfusion. 

This report must not pass as just another 
interesting case.” It opens a field of 
therapy that is far reaching in its possibili- 
ties. For example, what might it not do for 
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the other forms of liver disease such as 
multiple abscesses, postoperative hepatic 
insufficiency, suppurative cholangitis or 
other cases of intrahenatic jaundice. 

The chief argument against the use of 
perfusion is that it is a surgical procedure 
which must be used on a sick patient. We 
now “watchfully wait” beside the patient 
with medical jaundice (and other intra- 
hepatic conditions) because there is nothing 
else to do. The treatment is many times 
only supportive, which in itself is sup- 
ported by hope and prayer. Neither of 
these measures attack the etiology. Per- 
fusion of the intrahepatic ductal system 
does. 

From a clinical standpoint, in the very 
few cases studied, it seems that the applica- 
tion of controlled heat (120 to 140°F.) to 
the liver cell and to the actual seat of the 
disorder, by means of ductal perfusion, 
does relatively and absolutely increase the 
efficiency of the liver as a working unit, as 
determined by the greatly increased flow of 
bile. 

Because it is uncommon to have a T tube 
in the common duct of a patient with 
medical jaundice, and because biliary 
perfusion suggests a new and _ hopeful 
approach to a large field, and because the 
war prevents planned experimental work 
being carried out, a single case history is 
considered worthy of presentation. This 
report is made with the hope that it will 
stimulate a thorough discussion and investi- 
gation of the subject. 


CONCLUSION 


Because one case is insufficient evidence 
on which to base any conclusion, and 
because much experimental and clinical 
work remains to be done, it is suggested, 
rather than concluded, that this method of 
treatment opens up a new and beneficial 
field in the therapy of liver disease. This is 
sufficient justification for the present 
presentation. 
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MULTIPLE PRIMARY NEOPLASM OF THE COLON* 


Joun Herr.in, Jr., M.D. AND 
Associate Professor of Surgery and Attending 
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NEW YORK, 


T is well known that carcinoma of the 
colon (with the rectum) accounts for 
over one-tenth of all deaths due to 

malignant disease.! Operability of neo- 
plasms of the colon is estimated to be from 
38 to 81 per cent and the mortality for 
radical operation averages about 20 per 
cent.? The incidence of multiple primary 
malignancy is variously estimated between 
0.6 and 4.3 per cent.* Therefore, although 
it may no longer be a rarity, the successful 
radical removal of multiple primary carci- 
noma of the colon seems worthy of con- 
sideration and is the subject of the present 
report. 

Salient facts are worthy of repetition. It 
is said that Cserny, in 1880, was the first 
surgeon successfully to resect multiple 
carcinomas of the colon.‘ In 1918, Major, in 
an exhaustive review of the literature, 
recorded 628 examples in which multiple 
primary malignant lesions were found.°® 
Multiple neoplasms were reviewed by 
Warren and Gates in 1932 and they col- 
lected more than 1,200 cases of multiple 
primary malignancies. There were fifty-five 
cases of multiple carcinoma of the colon. 
Bacon, in 1939, collected and reviewed 
155 cases of multiple primary malignant 
lesions involving the anus, rectum or 
sigmoid. 

Criteria have been advanced to estab- 
lish the independence of multiple primary 
neoplasms. Billroth postulated: (1) Each 
neoplasm must show independent _his- 
tological characteristics. (2) Each neoplasm 
must rise from its parent epithelium. (3) 
Each neoplasm must produce its own 
metastatic lesions. 
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Mercanton added that if after removal 
of the two neoplasms the patient remains 
free of disease the independence of the 
tumors is assured. 

The prerequisites of Warren and Gates 
were: (1) Each neoplasm must be malig- 
nant. (2) Each neoplasm must be distinct. 
(3) The second neoplasm cannot be a 
metastatic implant from the first. 

When tumor occurs in a single group of 
cells its origin is unicentric. When several 
groups of cells give rise to more than one 
neoplasm it is of multicentric or pluri- 
centric origin.* Multiple cancers may be 
divided into two classes: (1) Synchronous, 
when they occur simultaneously, and (2) 
metachronous, when they occur at dif- 
ferent times.’ 


CASE REPORT 


R. K. Record No. 116091. A seventy-one 
year old white male was admitted October 17, 
1940, with a four-day history of malaise, right 
lower quadrant pain and nausea. The pain was 
constant but there was no increase in severity. 
Although nausea was present the patient did 
not vomit. No abnormality of bowel function 
was noted. The patient had gained weight 
during the past two months. He had influenza 
in 1919, diabetes mellitus since 1925, Parkin- 
sonism since 1925, and underwent prostatec- 
tomy in 1932. 

Physical examination revealed an elderly, 
extremely nervous male, not acutely ill. His 
temperature was 98.4°F., pulse 96, respirations 
20. The blood pressure was 190/94, heart not 
enlarged, rhythm regular, sounds of good 
quality and there were no murmurs. The chest 
was symmetrical and expansion equal. Lungs 
were resonant and breathing vesicular. There 
were no rales. The abdomen was symmetrical 


* From the Surgical Service, New York Medical College, Flower and Fifth Avenue Hospital and Metropolitan 
Hospital. Dr. L. R. Kaufman, Director, New York, New York. 
+ Dr. Mersheimer is now on active duty with the Medical Corps of the United States Navy Reserve. 
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and a vertical midline scar (prostatectomy) was 
present. There was no distention. The abdomen 
was soft with slightly increased muscle tone 


residue diet, colonics of 0.5 per cent sulfanila- 
mide solution, intravenous fluids, vitamins and 
hematinics. Blood was banked for operation. 


Fic. 1. Fic. 2. 
Fics. 1 AND 2. Barium enema on October 18, 1940. Findings indicate two organic 
annular lesions, one at the junction of the descending and sigmoid colon and the 


second at the junction of the cecum and ascending colon. 


over the right half and most pronounced in the 
right lower quadrant. Definite rebound tender- 
ness was present in the right lower quadrant. 
A round, smooth, movable, slightly tender, 
hard mass about the size of an orange was 
palpated in the right lower quadrant. Normal 
peristaltic sounds were heard with the stethe- 
scope. On rectal examination no _ intrinsic 
pathological disturbance could be palpated and 
the mass palpated abdominally could not be 
felt through the rectum. 

The provisional diagnosis was: (1) carcinoma 
of the ascending colon, possible cecum; (2) 
possible appendiceal abscess; (3) Parkinsonism; 
(4) diabetes mellitus; (5) essential hypertension. 

The abdominal pain subsided. On October 
18th, a barium enema revealed constant irregu- 
larity and narrowing of the lumen of the colon 
at the junction of the descending and sigmoid 
colon. The mass in the right lower quadrant 
persisted and a second barium enema was 
done. The defect at the junction of the descend- 
ing and sigmoid colon was again visualized. 
A second annular constriction was noted at the 
junction of cecum and the ascending colon. 
The findings indicated two organic annular 
lesions, one at the junction of the descending 
and sigmoid colon and the second at the junc- 
tion of the cecum and the descending colon. 

The patient was prepared for surgery by the 
usual routine which included a liquid non- 


Celiotomy was performed on October 24th 
under cyclopropane inhalation anesthesia 
through a 15 cm. subumbilical left rectus 
incision. The stomach, liver and bile ducts, 
pancreas, spleen and kidneys were normal. 
There was no evidence of any metastasis. At 
the junction of the descending and sigmoid 
colon a hard constricting mass was palpated, 
the mass was about 8 cm. in diameter. The 
second mass was palpated in the ascending 
colon just above the ileocecal junction. It was 
about 12 cm. in diameter. The terminal ileum 
was divided 20 cm. proximal to the ileocecal 
valve and the ends inverted. A side-to-side 
anastomosis was performed between the ileum 
and the transverse colon. The lesion at the 
junction of the descending and sigmoid colon 
was mobilized by cutting the lateral peritoneal 
reflection, permitting the tumor to be ex- 
teriorized after the method of Mikulicz. The 
bowel was exteriorized through a small second 
incision in the left inguinal region. The left 
rectus incision was closed in layers. 

The second stage was performed on October 
28th at which time the exteriorized loop of 
colon with the tumor was excised with the 
cautery. Clamps were applied to the spur. The 
patient was having good bowel function 
through rectum by November 7th. The left 
rectus incision healed by primary union. 
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On November 14th, the third stage was per- 
formed under cyclopropane anesthesia through 
a 2c cm. right rectus incision. The previously 
closed stump of ileum was located. The terminal 
20 cm. of ileum, cecum and appendix and the 
right half of the colon with the second tumor 
(to a point 5 cm. distal to the previously per- 
formed transverse ileocolostomy) was resected. 
The anastomosis was inspected and found to 
be well healed. There was no evidence of 
metastasis. The right rectus incision was closed 
in layers. 

There were no postoperative complications 
and the right rectus incision healed by primary 
union. 

There was persistence of the Mikulicz fistula 
and in spite of adequate breakdown of the 
spur there was still some abdominal drainage 
although the majority of bowel movements 
were entirely through the rectum. Plastic 
closure of the fistula was therefore proposed. 
A soft rubber rectal tube was passed through 
the rectum to a point 10 cm. above the fistula 
prior to operation. On January 13, 1941, the 
fistulous tract was excised and the colon closed 
by the usual procedure. 

There was primary wound healing. Normal 
bowel movements occurred daily; the patient 
was ambulatory. After a short period of ob- 
servation the patient was discharged on 
February Ist. 

Patient was readmitted on July 22, 1941, at 
which time there was no clinical evidence of 
recurrence of the carcinoma. Reexamination 
of the colon by barium enema did not reveal 
any pathological condition. The patient was 
discharged on August Ist. 

He was again readmitted November 1, 1941, 
and at this time barium enema showed a 
defect in the transverse colon which was sug- 
gestive of a polyp. The patient was discharged 
November 25th. 

Following discharge from the hospital he 
returned to his home and apparently remained 
in good condition for several weeks. He 
then committed suicide and no autopsy was 
performed. 

The pathological report on October 28, 1940, 
revealed the following: 

There was a tumor mass from the descending 
and sigmoid colon. The specimen consisted of 
a section of the large bowel. On opening the 
bowel, there was a large cauliflower growth 
occupying the midportion of the bowel for a 
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distance of 6 cm. There was a hard thickening 
of the wall of the bowel with narrowing of the 
lumen. There was ulceration of the mucosa 
at this point. The mucosa on either side of the 
tumor was markedly edematous. 

Microscopic examination revealed that there 
were large areas of neoplastic proliferation, 
polypoid in type with elongated glands lined 
by heteroplastic cells. The stroma was fibrotic 
with areas of lymphocytic infiltration. Sections 
of the terminal portions of the bowel showed 
no neoplastic tissue. Diagnosis: Polypoid 
adenocarcinoma of the descending and sigmoid 
colon. 

On November 15, 1940, the resected terminal 
ileum and right colon was examined. The 
specimen consisted of the terminal ileum, 
cecum and appendix, and adjoining right colon. 
On opening the bowel there were several large 
cauliflower-like growths in the cecum and 
adjoining colon measuring I to 5 cm. In 
diameter. 

Microscopic description was as follows: The 
intestinal mucosa showed neoplastic growth of 
polypoid appearance, papillary in type. The 
papillae were lined by several layers of ana- 
plastic cells with many atypical mitoses and 
many hypersecreting mucous cells. Diagnosis: 
Papillary adenocarcinoma of the cecum and 
ascending colon. 

Repeated urinalysis showed the urine to vary 
from light yellow to amber color, clear to 
slightly cloudy, with a hydrogen ion concentra- 
tion of 5.5 to 7.5, specific gravity 1.014 to 
1.022. On several occasions there were traces of 
albumin and sugar. At no time was acetone or 
diacetic acid present. White blood cells, red 
blood cells, epithelial cells and hyaline casts 
were occasionally present. 

Blood counts: On October 17, 1940, the 
counts were as follows: hemoglobin 73 per cent, 
erythrocytes 3,920,000, leucocytes 11,250, ma- 
ture polymorphonuclear leucocytes 63 per 
cent, immature polymorphonuclear leucocytes 
5 per cent, lymphocytes 28 per cent, eosino- 
philes 3 per cent, monocytes 1 per cent. On 
November 3, hemoglobin 76 per cent, ery- 
throcytes 4,430,000, leucocytes 14,300, poly- 
morphonuclear leucocytes 84 per cent, 
lymphocytes 13 per cent, eosinophiles 2 per 
cent, basophiles 1 per cent. On January 12, 
1941, the hemoglobin was 78 per cent, ery- 
throcytes 4,500. Repeated blood sugar estima- 
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tions varied from 74 mg. to 108 mg. The 
Wassermann test was negative. 
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to restore the spine at once to correct length by suitable traction and 


manipulation, and to replace all the parts in correct anatomic relationship. 


BRUCELLA SPONDYLITIS 


CASE REPORT 


Martin DOBELLE, M.D. 
Staff Orthopedic Surgeon, House of Me cy Hospital 


PITTSFIELD, MASSACHUSETTS 


LTHOUGH sixty-four cases of spon- 
A dylitis complicating undulant fever 
have been reported to date, only 
three of the patients were treated by 
surgical fusion. The purpose of this com- 
munication is to add the sixty-fifth case 
and the fourth one in which operative 
fusion was employed. Mazzocchini states 
that it is necessary to make a most thor- 
ough study in the differential diagnosis. 
This case bears out the wisdom of such 
advice. 


CASE REPORT 


In December, 1939, A. W., a twenty-three- 
year old farmerette in the fourth month of 
pregnancy (primipara), stooped to lift a small 
child when she felt a painfully sharp “click” 
in the lower portion of her back. The pain 
persisted and her family physician advised 
that its cause was undoubtedly the excessive 
weight of the embryo. In May, 1940, however, 
a normal, full term infant was delivered with- 
out the expected relief from pain. Actually, the 
pain became progressively worse until at the 
end of three months, the patient could endure 
it no longer and her physician referred her to 
an orthopedist for extensive roentgenologic 
examination. 

On the basis of the roentgen findings and a 
positive (?) Vollmer patch test, a diagnosis of 
tuberculous destruction of the fourth lumbar 
vertebra was made. (Fig. 1.) 

The patient was institutionalized in a 
tuberculosis sanitarium where she remained 
recumbent for five months in a double-leg 
spica jacket. While there, additional roentgen 
study was undertaken and on one of the films, 
a psoas bulge was visualized. A trocar was 
introduced in order to aspirate the swelling, 
but during the procedure, the instrument 
broke at its hilt. To remove the imbedded por- 
tion, formidable surgical intervention was 


necessary. 
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The purulency obtained cultured sterile, as 
is not infrequent in a “cold (tuberculous or 
brucellosis) abscess”’; in spite of diligent search, 
however, at no time had there been found any 
evidence of tuberculosis. Finally, in December, 
1940, the patient was discharged home, 
recumbent in a bivalved double-leg spica jacket 
with a most actively draining sinus in the 
left groin. 

I saw her for the first time in January, 1941, 
and while I was delving into her past history, 
the patient recalled (for the first time) that in 
January, 1939, about one year prior to onset 
of back symptoms, she had experienced a high, 
unexplainable temperature for a period of ten 
days, following which recovery was apparently 
complete. 

Blood titers for undulant fever were now 
advised and done; the concentration from 
the State laboratories proving to be 1:1000 in 
1,024. 

The patient was then transferred from her 
home to a hospital in Pittsfield, Massachusetts, 
where the persistent sinus was treated locally 
(ether, Petroff’s iodine solution, etc.) but 
without success. As her temperature continued 
to fluctuate, it seemed advisable to administer 
an intensive course of sulfanilamide. This was 
done with the result that the temperature 
subsided. 

Meanwhile, however, serial roentgenograms 
(Figs. 2 and 3) had revealed a rapidly progres- 
sive destruction of the fourth lumbar body with 
suspicious involvement of the third, and early 
neurologic symptoms, viz. root pain, etc. 

In view of these findings, I deemed it ad- 
visable that a spine fusion be attempted before 
the posterior elements with total collapse 
ensued. Consequently, on February 21, 1941, a 
spine fusion was undertaken, extending from 
the third to the fifth lumbar body inclusive, 
adhering to the Hibbs’ technic, overlaid by an 
osteoperiosteal graft from the tibia. At the 
time of surgery, if the posterior element 
involvement had been suspected, fusion would 
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1. Area of destruction is faint Fic. 2. Destruction area is now 
though readily discernible. larger and more circumscribed. 
The joint space between the 
fourth and fifth lumbar, has 
become narrower with a cor- 
responding widening of the 
joint space between the third 
and fourth lumbar. 


Fic. 


Fic. 3. Destruction is progressive, Fic. 4. Fusion area is solid and 
the area is beginning to crumple previously necrotic area is 
and encroach posteriorly. healed. 


4 
4 » 
i 


I 32 American Journal of Surgery 
have been extended to the sacrum. The in- 
cisional wounds healed per primum and the 
patient’s postoperative course was uneventful. 

Eight weeks later, after the patient had 
been removed from her recumbent plaster of 
paris shells and a snug-fitting body jacket had 
been applied, she was discharged home com- 
fortably ambulant. Her convalescence con- 
tinued uneventfully for six months after 
leaving the hospital, the groin sinus healing in 
the interim. 

Then, suddenly, the patient’s temperature 
rose to 105.2°F. with pain in the groin opposite 
the now healed sinus. Examination revealed a 
fluctuant mass, the size of an orange. 

This was incised and drained, with the 
evacuation of about 100 cc. of thick, greenish- 
tinged purulence, after which the patient’s 
temperature dropped to normal and she became 
symptom free. This purulency, like the first, 
cultured sterile. For a while both sinuses would 
drain at intervals until eventually, they would 
close over and remain closed for several days, 
with an accompanying rise of temperature and 
abdominal distress. As long as either sinus 
drained, she was entirely comfortable and 
symptom free. Repeated blood titers indicated 
that a positive agglutination persisted. The 
roentgenograms revealed definite healing of 
the fourth lumbar body with no right or left 
psoas bulge. 

Communication was now made with the 
laboratories of the Michigan State College, 
Central Brucella Station, and, following a 
course of brucellin therapy, which was ad- 
ministered for four months in accordance with 
suggested directions, the sinuses stopped drain- 
ing and promptly healed, after which the 
patient experienced no further abdominal 
distress. 

Six months after the discontinuance of 
brucellin, the blood titer continues to be 
negative, the patient remaining symptom-free 
and perfectly comfortable. A recent roentgeno- 
gram (Fig. 4) of the spine revealed a solid 
fusion area with a healed fourth lumbar 
vertebra. 


CONCLUSIONS 


1. A case of spondylitis complicating 
undulant fever wherein surgical fusion was 
successfully employed is presented. 
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2. Brucellin proved to be a most val- 
uable adjunct. 

3. Had not the differential diagnosis 
been established when it was, fusion 
might have been performed too late for 
the patient’s benefit. 

4. Therefore, the early differential diag- 
nosis in cases presenting a similar clinical 
picture is urged. 
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Two common causes of disability following injuries to the foot are: 
failure to recognize fractures with minor deformities, and failure to protect 
the foot by special shoes and braces against further damage by weight- 


bearing afterward. 
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CAVERNOUS HEMANGIOMA OF THE SKULL* 
CASE REPORT 


Dean H. Ecuots, m.p. AND 


Assistant Professor of Surgery in Charge of Neurosur- 
gery, Tulane University School of Medicine 


Capt. L. R. J. M.c. 
United States Army 


NEW ORLEANS, LOUISIANA 


EMANGIOMAS are tumors com- 
posed of newly formed blood ves- 
sels. Such growths may be cavernous 
or capillary in type and, when they 


sporadic references to the condition have 
appeared in the literature. In 1930, Bucy 
and Capp,” in a review of the literature, 
found eighteen cases of angioma of the 


Fic. 1. A and B, preoperative and postoperative photographs of the patient. 


occur in bone, are more often found in 
the cranium and spine than in other parts 
of the skeleton. They are usually benign 
and may or may not cause symptoms. 
In the case of cranial hemangiomas their 
growth is gradual and as they increase in 
size, headaches, vomiting and even con- 
vulsions may be experienced. A definite 
diagnosis can be made from the charac- 
teristic ‘“sunray’’ appearance seen in the 
roentgen ray films. Operative removal of 
the tumor, when possible, offers the best 
results. 

The disease is rare. Since Toynbee! first 
described an angioma of the skull in 1845, 


skull in fifty-six cases of hemangioma of 
bone. Seven years later, Anspach*® was 
able to collect twenty-one cases of heman- 
gioma involving the skull and reported a 
case of his own. The most recent review 
of the literature by Abbott,’ in 1941, 
reveals only twenty-six reported cases of 
angioma of the skull. He presents an 
additional case and since his review, one 
more case has been recorded.® These, to- 
gether with the one we are presenting, 
bring the total number of reported cases 
to twenty-nine. 

The following case of cavernous heman- 
gioma of the right frontal bone, including 


* From the Tulane University School of Medicine and Charity Hospital, New Orleans. 
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the superciliary arch and orbital plate, 
is reported not only because of the rarity 
of the condition but also because it has 


Fic. 2. A and B, preoperative roentgenogram showing the “‘sunray’ 
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areas on its surface. No subjective symptoms 
were experienced until three years before ad- 
mission when the patient complained of 


appearance of the tumor 


and postoperative roentgenogram showing the defect after removal. 


been stated* that operation on heman- 
gioma this size would be fatal. 


CASE REPORT 


E. H., a colored farmer, aged forty-seven, 
entered Charity Hospital in New Orleans, 
March 3, 1941, because of a large tumor of the 
forehead causing intermittent aching pain. 
About twelve years before admission he noted 


Fic. 3. Bisected specimen. The large white areas 
are pieces of skull. The intracranial portion 
of the tumor is much smaller than the extra- 
cranial portion. 


a smooth, round, hard growth about the size 
of a pea on the right side of his forehead. For 
seven years the mass gradually and uniformly 
increased in size until it became as large as a 
pecan. For the next four years it grew rapidly. 
Since then there has been little change. The 
tumor was not uniformly hard but had soft 


intermittent aching pain in the tumor, particu- 
larly at night. 

Situated over the right side of the forehead, 
the mass projected like a horn. (Fig. 1a.) It 
was smooth on its surface, dome-shaped and 
extended from the eyebrow to a point 6 cm. 
behind the hair line, being entirely to the 
right of the midline. The skin encasing the 
mass was freely movable. No pulsation was 
noted. The mass was 27 cm. in circumference 
at the base and 21 cm. near the apex. The 
mass was firm and bony at the base and soft 
at the apex with areas of firmness interspersed. 
In the right temporal region were two dilated 
veins, but no bruit was heard over the tumor. 

Roentgenograms (Fig. 24) showed a tumor 
with perpendicular striations arising from the 
right frontal bone. There was involvement of the 
superciliary arch and the roof of the orbit. A 
diagnosis of hemangioma of the skull was made. 

On March 12, 1941, under a local anesthetic 
a saggital incision was made over the tumor 
beginning just above the supra-orbital margin. 
The two flaps of skin were dissected free from 
the tumor. The periosteum and temporal 
muscle were incised around the base of the 
tumor with the electrosurgical knife. A single 
trephine was made in the skull. With this as a 
starting point a groove 1 cm. in width was 
made with a rongeur around the base of the 
tumor. It was necessary to remove parts of the 
superciliary ridge and roof of the orbit. Bleed- 
ing from bone was controlled by application 
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of wax. The tumor (Fig. 3) was separated 
from the underlying dura with the finger and 
lifted off in one piece. The dura was not torn 
during this procedure. The frontal sinus, which 
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uneventful. 


(Fig. 2B.) Convalescence was 
(Fig. 1B.) 


Pathologic examination of the mass revealed 
a firm, encapsulated tumor measuring 12 cm. 


Fic. 4. Microphotograph showing typical cavernous hemangioma. 
The darker area is a spicule of bone. 


had been widely opened, was closed by suturing 
the periosteum to the dura. The tumor mass 
had extended inward as well as outward and 
had greatly depressed the dura and the under- 
lying frontal lobe. While preparation was 
being made for closure of the skin, it was noted 
that the redundant dura had completely ex- 
panded, indicating an acute subdural hema- 
toma. The dura was opened and the large fresh 
clot was removed. The surface of the brain 
appeared normal except that it was flattened 
and depressed. The bleeding vessel which 
had produced the subdural hematoma was 
grasped with a forceps and electrically coagu- 
lated. The incision in the dura was sutured 
to the periosteum at various points and the 
skin closed in layers. A drain was left in 
the wound for twenty-four hours because of the 
impossibility of obtaining complete hemostasis. 
The blood loss was considerable but did not 
fulfill expectations and replacement measures 
were entirely adequate. There was no shock 
during or after operation. A postoperative 
roentgenogram showed the defect in the bone. 


by 10 cm. by 8.5 cm. and weighing 360 Gm. 
It consisted chiefly of hemorrhagic tissue. The 
microscopic diagnosis was cavernous heman- 
gioma of the skull. (Fig. 4.) 

Fifteen months after operation, on June 19, 
1942, the patient was requested to return for 
re-examination. There was no evidence of 
recurrence of the tumor at this time. There 
were no complaints. On close questioning, 
however, he stated that he no longer worked 
on his farm at noon on hot days because giddi- 
ness resulted. 
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EXCISION OF THE DUODENUM AND HEAD OF THE 
PANCREAS FOR CARCINOMA OF THE AMPULLA 


METHOD OF ANASTOMOSING PANCREATIC DUCT TO THE JEJUNUM 


Joun Roserts PHILuPs, M.D. 
Diplomate of the American Board of Surgery 


HOUSTON, TEXAS 


ADICAL surgery for carcinoma of the 
ampulla or head of the pancreas 
has now taken its place in their 

management. In a recent communication 
from Whipple he states that the case that 
I am reporting brings the total number of 
cases that have appeared in the literature, 
or have been reported to him, to about 
sixty-five, who have had radical surgery 
for carcinoma of the ampulla or head of 
the pancreas. 


This patient presented an unusual problem 
in that upon his admission, he had evidence of 
an acute cholecystitis with a perforation of 
the gallbladder. At operation it was found that 


he had a gangrenous gallbladder, which had 
ruptured and bile ran free in the peritoneal 
cavity. There was a small liver abscess about 
two inches from the gallbladder. Everything 
was so indurated that nothing further than a 
cholecystostomy and a drainage of the liver 
abscess was carried out. There were no stones 
in the gallbladder. After a rather stormy course, 
his general condition improved. He was in the 
hospital about three weeks, during which time 
all of the bile drained out his cholecystostomy 
wound. No bile, whatever, went through to his 
duodenum. There was a lot of infection in his 
abdominal wall, which slowly subsided and 
after two months he was in such condition 
that it was decided that exploration of his 
biliary tract could be carried out. He was 
explored with a provisional diagnosis of a 
common duct stone obstructing the ampulla 
of Vater. 

At operation the common duct was markedly 
dilated. It was opened and upon passing a 
scoop down to the ampulla, a soft mass could 
be felt, which was about the size of the end 
of the little finger. It felt like a soft stone, but 
nothing could be milked back. Because of this, 
the duodenum was then opened over the 


ampulla and a tumor mass could be seen. A 
section of this was taken and reported to be a 
Grade 2 adenocarcinoma. The tumor was 
destroyed by cautery and the duodenum closed. 
The common duct was then anastomosed to the 
stomach above the pylorus and the gallbladder 
removed, because it was so badly diseased 
that it could not be used in anastomosis. An 
anterior gastroenterostomy with an entero- 
anastomosis was made, the anterior operation 
being necessary because of adhesions and 
induration in the transverse mesocolon. The 
abdomen was drained. The patient, this time, 
made a very rapid and had a very easy con- 
valescence. He was in the hospital about twelve 
days. 

He, again, had a good deal of infection in 
his abdominal wall, so that the operation of 
radical excision had to be postponed again for 
six weeks. At the end of this time he was re- 
explored and the duodenum with the entire 
head of the pancreas was removed in one block. 
The pyloric end of the stomach was closed, as 
was the cut end of the duodenum near the 
ligament of Treitz. The pancreatic duct was 
ligated and the head of the pancreas was 
sutured with linen. A catheter was left into 
the raw bed and the space was further drained 
by a Penrose drain. He was given a blood 
transfusion on the operating table. The opera- 
tion was unusually difficult because of the 
many adhesions and because of the persistence 
of a good deal of induration in the tissues. He 
stood the operation well. On the fourth post- 
operative day he developed a pancreatic fistula. 
For the first two days he drained 360 cc. Fol- 
lowing that it decreased rather rapidly until 
at the end of the ninth day there was only 
50 cc. drainage. This had completely stopped 
by the twelfth day, at which time he was 
allowed to go home from the hospital. 

The functioning of the gastroenterostomy 
and the anastomosis of the common duct to 
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the stomach had been perfectly normal in 
every respect. There has been no jaundice and 
there has been no gastric retention. He is 
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and they have not been fatty. It has been 
the experience of Whipple that these patients 
are able to digest 80 to 85 per cent of a meas- 


Fic. 1. Shows the method of handling the common duct in the 
case reported. 


eating well and feels fine at this time. He was 
strong enough to report to the office for dressing 


| 


Fic. 2. Shows the proposed method of handling 


the pancreatic duct. 


on the seventeenth postoperative day. There 
has been no interference from the loss of the 
pancreatic secretion. The bowels are normal 


ured fat intake. In some cases, however, 
pancreatic extract and lipocaic have to be 
administered. This is particularly true if there 
are fatty bulky stools. 

The pathological examination of the speci- 
men revealed an ulcerating carcinoma at the 
ampulla, a centimeter in diameter. There was 
infiltration of all the layers of the duodenal 
wall. There was no infiltration into the pancreas 
and there was no lymph gland envolvement 
found. It was diagnosed adenocarcinoma, 
Grade 2. Due to the fact that this man is 
forty-four years of age and that he had a small 
lesion, it is hoped that he might be able to 
survive for a long time so that the effect can 
be studied throughout the course of several 
years. 


Prior to Whipple’s advocation of radical 
surgery for lesions in this area, only pallia- 
tive procedures had been carried out. | 
was unable to carry out the procedure as 
advocated by Whipple due to the condition 
of the gallbladder and I realize that the 
operation of anastomosing the gallbladder 
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to the jejunum is a more scientific pro- 
cedure. Due to the serious biliary fistulas 
that often develop after ligation of the 
common duct, Whipple now anastomoses 
the common duct to the jejunum. This is 
even a better procedure. 


PROPOSED METHOD OF HANDLING 
PANCREATIC DUCT 


Up to the present time the pancreatic 
duct has been ligated and dropped back. 
Whipple has anastomosed it to the pos- 
terior wall of the stomach. In the future I 
believe that it will be worth considering, 
and I plan to utilize this method of using 
a rather long loop of jejunum to anasto- 
mose to the common duct as a first stage. 
In this way the loop, after extirpation of 
the duodenum and head of the pancreas, 
can be swung over against the neck of the 
pancreas and the neck of the pancreas 
literally inserted into the side of the je- 
junum. In this way the loss of pancreatic 
digestion will not be complete, and in order 
to afford better healing of the pancreas 
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to the side of the jejunum, I propose to 
insert a duodenal tube through the jejunum 
below the site of anastomosis, stitch the 
tube into the pancreatic duct and after 
returning the patient to the room, start 
suction, using the Wangensteen apparatus. 
This should keep the pancreatic and 
biliary secretions away from the area of 
anastomosis and allow healing to take 
place. In about a week or ten days this 
catgut suture should slough out and the 
tube then can be removed. 

Carcinomas of the ampulla of Vater 
should be more favorable than carcinomas 
of the head of the pancreas for radical 
surgery for they metastasize more slowly. 
These lesions are often very small and 
unless at exploration the duodenum is 
opened and a biopsy taken, many operable 
lesions will probably be overlooked. I am 
sure that in my case I would have entirely 
missed the diagnosis, had I not opened the 
duodenum and taken a specimen for micro- 
scopic study. I urge that this be done in 
all doubtful cases. 
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PEDUNCULATED OVARIAN CYSTS IN CHILDREN 


AN AID TO DIAGNOSIS 


L. M. RANKIN, M.D. 


Chief of Surgical Service, Delaware County Hospital 


AND 


S. A. Ecer, M.D. 


Assistant Surgeon, Delaware County Hospital 


UPPER DARBY, PENNSYLVANIA 


FTER reviewing the literature Ben- 
jamin found that only 120 cases, 
including his own, of ovarian cyst 


Fic. 1. Dermoid cyst showing pedicle removed 
from girl age nine years. 


with torsion of pedicle in children had been 
reported up to 1940, and that the majority 
of these were erroneously diagnosed pre- 
operatively as appendicitis with abscess 
formation. He further states that the ma- 
jority of the cases of torsion occurred on 
the right side which might account for the 
error in diagnosis. 

We have found that a reverse bimanual 
abdominorectal examination has been ex- 
tremely helpful in the problem case. This 
is performed as follows: With the index 
finger of one hand palpating the cervix 
through the rectum, the other hand pushes 
the movable ovarian cyst upward toward 
the diaphragm as far as it will go to produce 
tension on the pedicle. At this point, tug- 
like pushes against the cyst will be trans- 
mitted along the pedicle to the broad 
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ligament and the uterus and can be plainly 
felt by the finger palpating the cervix. 
This shows that the mass in question is 
attached to the uterus or adnexa and thus 
differentiates it from other conditions with 
which it might be confused and which 
rarely have such a pelvic attachment. 

The following case illustrates the value 
of this maneuver: 


A nine year old female was admitted to the 
surgical ward of the Delaware County Hospital 
in Drexel Hill, Pennsylvania, on November 13, 
1938, with a diagnosis of appendiceal abscess. 
For several years she had complained of brief 
pains in the lower part of her abdomen, not 
associated with any other symptoms. There 
had also been some frequency of urination. 
About seven hours before admission the patient 
developed lower abdominal pains, chiefly on 
the right side. The pain continued inter- 
mittently. Nausea and vomiting followed the 
pain. The patient had had scarlet fever at four 
years, whooping cough at six, tonsillectomy and 
adenoidectomy at six and measles and mumps 
at eight. Her father and mother were living 
and well. On admission the patient’s tempera- 
ture was 99.3°F., pulse 100 and respirations 
were 22. Leukocyte count showed 12,100 white 
cells, 64 per cent polymorphonuclears, 35 per 
cent lymphocytes, 18 per cent stabs and 
46 per cent segmented. Urine was negative 
except for a trace of albumin and a plus one 
acetone. Complete physical examination was 
negative except for the abdomen. Abdominal 
examination revealed slightly spastic muscles 
in the lower right quadrant; there was no 
distention or free fluid and peristalsis was 
apparently normal. In the lower right quadrant 
could be palpated a tense, tender, globular 
mass, smooth and regular in outline, about 
four inches in diameter which could be freely 
moved, without additional discomfort to the 
patient, downward into the pelvis and upward 
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in the midline to the level of the umbilicus. 
Using the reverse abdominorectal examination 
described above, a definite diagnosis of ovarian 
cyst with torsion of the pedicle was made. At 
operation this was verified when a cyst of the 
right ovary with one and one-half turns of the 
pedicle was found and removed. The pathol- 
ogist reported a dermoid cyst of the ovary. 
The patient made an uneventful recovery and 
was discharged as well on November 26, 1938. 
Since then there has been no recurrence of 


symptoms. 
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CONCLUSION 


1. Partly because of its rarity, ovarian 
cyst with torsion of the pedicle in children 
is difficult to diagnose. 

2. A method of reverse abdominorectal 
examination Is described which has proved 
helpful in diagnosing this condition. 
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WHETHER the fracture of the calcaneum is simple or compound we 
should always secure and maintain correct length and position by a traction 
pin through the back of the calcaneum and a pin through the tibia above, 
both firmly immobilized in the plaster-of-paris cast until the fracture has 


healed. 
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RUPTURE OF THE NORMAL CECUM RESULTING FROM 
MALIGNANT OBSTRUCTION OF THE SPLENIC COLON* 


Gitpert B. Tepper, M.D. AND THEODORE B. MassELL, M.D. 


LOS ANGELES, 


UPTURE of the distended but other- 
wise normal cecum Is mentioned in 
textbooks as a possible complication 

of large bowel obstruction, yet reports of 
such cases are surprisingly rare in the surgi- 
cal literature. In American journals the last 
report of specific occurrences of this type 
was in 1935 by Saeltzer and Rhodes.! These 
authors cited only two other case reports 
by American observers in two previous 
decades, respectively: Hartwell in 1917? 
and Dickenson in 1922.° 

While any part of the large bowel may 
perforate at the site of an ulcerative lesion 
such as carcinoma, tuberculosis, regional 
colitis, typhoid fever, etc., rupture of the 
normal colon as a result of overdistention 
apparently occurs only in the cecum. There 
are several reasons why the latter rather 
than any other portion of the large gut 
tends to give way: 

1. In those patients in whom the ileo- 
cecal value is competent, the colon is con- 
verted by an obstructing lesion into a 
closed system in which the internal pres- 
sure is equal throughout. Although the 
pressure is the same in all parts of this 
system in accordance with physical laws, 
the force or tension against the wall varies 
in proportion to the square of the radius. 
The cecum having a larger diameter than 
any other part of the large intestine, is 
exposed to a greater bursting force. The 
tension against the cecal wall would be four 
times as great as in some other part of the 
colon whose lumen were half as large. 

2. The wall of the cecum is normally 
thinner than that of any other part of the 
large bowel. This difference in thickness is 
often accentuated by the hypertrophy of 
bowel wall that occurs while obstruction is 
still incomplete. The thickening of the 
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colon wall is greatest just proximal to the 
site of the obstructing lesion, gradually 
decreasing with distance from the obstruc- 
tion and is thus minimal in the cecum. 

3. When a loop of bowel first becomes 
obstructed, the intraluminary pressure 
causes obstruction of the blood supply in 
the intestinal wall resulting in an ischemic 
state which Is relieved by gradual stretch- 
ing of the smooth muscle of the wall until 
the pressure within is diminished. The wall 
of the cecum its thin, inelastic, and under 
the greatest tension. It is probable that the 
cecal wall is often not elastic enough to 
relieve the pressure from within so that 
ischemia is prolonged and leads to small 
areas of necrosis. It is through such 
necrotic areas that perforation occurs. 

Saeltzer and Rhodes! suggested the 
origin of cecal rupture in avascular necrosis 
and advanced confirmatory evidence from 
their observations. (1) Not infrequently 
there have been several openings in the 
cecum instead of one single opening. If 
rupture resulted from simple bursting due 
to pressure, the occurrence of one rent 
would release the pressure at once and 
prevent perforation at other points. (2) 
Most cecal perforations are found not 
where the wall is weakest but where the 
blood supply is poorest. Harris demon- 
strated that the mesial aspect of the cecum, 
just above the ileocecal valve, is mechani- 
cally the weakest area, yet most perfora- 
tions occur along the anterior surface. This 
is the antimesenteric border, hence least 
vascular. That was the site of rupture in the 
following case. 


CASE REPORT 


On July 31, 1941, a sixty-nine year old male 
was admitted to the Queen of Angels Hospital 


*From the Department of Surgery, Ross-Loos Medical Group, Los Angeles, California. 
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with the complaint of cramp-like pains in the 
lower abdomen of three days duration, associ- 
ated with increasing abdominal distention and 
vomiting of gastric contents. He had had no 
abnormal stools, diarrhea, tenesmus or weight 
loss, but during the preceding several months, 
chronic constipation, present for years, had 
become progressively worse. There had been no 
satisfactory bowel movement for more than a 
week but there was still some passage of flatus. 

Examination revealed a dehydrated elderly 
male with a tense, distended, tympanitic 
abdomen. The lower portion of the abdomen 
was somewhat tender throughout without any 
definite localization. Peristalsis appeared ac- 
centuated. No masses were felt. The hemo- 
globin and red cell count were slightly increased 
while the white cell count was 4,400 with nor- 
mal differential. The urine contained a trace of 
albumin, acetone bodies and a few red and 
white cells. A plain roentgenogram of the 
abdomen revealed distended bowel loops in a 
pattern consistent with obstruction in the 
descending colon. 

A soap suds enema given on admission 
yielded good fecal and flatus results, but sub- 
sequent enemas were ineffective. The patient 
refused operation at first but progressive 
deterioration of his condition and continued 
pain led him to change his mind after three 
days. At this time, the abdomen seemed more 
tense and distended, peristalsis was no longer 
audible and the pain had become constant in- 
stead of cramp-like in nature. The pulse rate 
had increased from 86 shortly after admission 
to 118 on the morning of operation and the 
patient’s condition was obviously very poor. 

Operation was performed on August 2, 1941, by 
Dr. Tepper. The initial incision revealed a diffuse 
foul smelling peritonitis which had apparently 
originated from a small perforation in the 
cecum. The opening was in the center of a 
rounded necrotic area about 1 cm. in diameter 
on the anterior wall of the cecum. All visible 
loops of small intestine, the cecum, and the 
ascending colon were markedly distended. A 
tube cecostomy was performed in the area of 
the perforation taking care to carry the purse- 
string sutures well out into the healthy bowel. 
Sulfanilamide was placed in the peritoneal 
cavity and in the layers of the operative 
incision. 

Postoperatively, the patient became pro- 
gressively worse’ with early signs of bilat- 
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eral bronchopneumonia and terminal jaundice. 
Throughout the postoperative period, the 
cecostomy functioned well and the patient’s 
distention decreased somewhat. Death occurred 
four days after operation. 

At autopsy an obstructing adenocarcinoma 
was found at the splenic flexure of the colon. 
The rest of the large bowel including the region 
of the cecostomy was normal. Death was due 
to bronchopneumonia and parenchymatous 
degeneration of the liver. 


CONCLUSIONS 


Both in location and appearance the 
perforation in this case seemed to have 
resulted from local ischemia and gangrene 
rather than from tearing or bursting caused 
by pressure alone. The rupture probably 
took place during the period of delay 
caused by the patient’s initial refusal 
of operation, yet there was no sudden 
dramatic picture such as is usually seen 
when a hollow viscus perforates. 

The clinical signs did not at any time 
suggest a pathological process involving the 
cecum or appendiceal region. Some writers, 
however, have stated that the clinical 
picture in this situation may resemble 
acute appendicitis with perforation. The 
early picture in this case was that of large 
bowel obstruction but later signs were 
suggestive of a superimposed peritonitis. 

Perforation of the cecum is one of the 
complications which may occur when oper- 
ation is delayed in cases of large bowel 
obstruction. The rarity of this condition in 
recent years probably is due to the better 
treatment of intestinal obstruction which 
characterizes modern surgery. 


SUMMARY 


Rupture of the normal cecum may occur 
rarely as a result of obstruction of the colon 
distal to the cecum. A case report has been 
presented with a discussion of the probable 
mechanism. 
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MULTIPLE ARGENTAFFINOMAS IN ILEUM 


WITH METASTASES IN LYMPH NODES AND IN THE LIVER* 
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OSSET and Masson are the authors 
of our present day concept of those 
small, often multiple tumors of the 

gastrointestinal tract to which they gave 
the name “argentaflinoma.” The literature 
is a reminder, however, that Lubarsch first 
described and recognized these tumors as 
being unusual, as far back as 1888. Ranson, 
in 1890, reported a small neoplasm in the 
submucosa of the ileum which had ex- 
tended into the mesentery and through 
the peritoneum and secondarily involved the 
liver. The description corresponded to the 
picture associated with the argentaffin 
tumor but was considered by him as 
carcinoma. Obendorfer first suggested that 
they may arise from pancreatic rests but 
tater demonstrated the chromaffic nature 
of the cells. Because of its similarity 
morphologically to carcinoma and its rela- 
tive benignity he applied the term “‘carci- 
noid” to these tumors. Not one of his six 
cases of multiple tumors of the small intes- 
tine showed any evidence of local extension 
or distant metastases and all grew slowly. 
Krompecher and Bunting concluded they 
were related to the basal cell carcinomas. 
Forbus, in a thorough survey of the sub- 
ject In 1925, was likewise impressed with 
their relative benignity and their possible 
endocrine origin. That they may often be 
malignant, has become more evident in 
reports of these tumors of late years. 
Obendorfer, in 1929, reported four cases in 
the ileum with metastases. Cook, Hum- 
phreys, Cameron, Moéhl, and Wyatt all 
discussed their potential malignancy and 
added cases in support. Willis recently 
pointed to their malignant and metastatic 


propensities and reported six cases, in three 
of which he observed distant metastases. 
In a survey of the literature, Wyatt could 
find 159 cases of argentaffinoma in thirty- 
two of which there were metastases only 
to the regional Iymph nodes and thirteen 
to more distant areas, chiefly the liver. 
This would indicate metastases in 28 per 
cent of all cases reported. 

Masson clearly demonstrated that the 
silver reducing properties of the tumor cell 
coincided with those seen throughout the 
gastrointestinal tract in the Kulchitzky 
cells at the base of the crypts of Lieber- 
kuhn. These reducing properties, he pointed 
out, corresponded to the functional state of 
the argentaffin cells and as a result some 
tumors could be completely free from them. 

It is interesting to note that argentaf- 
finomas occur most frequently where the 
Kulchitzky cells are normally found most 
abundantly. Thus the appendix and ileum 
are by far the commonest sites. They occur 
oftenest in the tip of the appendix and are 
approximately five times as common there 
as in the ileum. Humphreys found that 
about 30 per cent of those found in the 
small intestine were multiple. They are 
most often found incidently at autopsy or 
at operation, but the symptoms when they 
are present are referred to the appendix or 
intestine. Those in the small bowel rarely 
grow sufficiently large to cause obstruction 
by themselves but mesenteric metastases 
may give rise to adhesions or volvulus 
with resultant symptoms of intestinal 
obstruction. 

Macroscopically, they appear to arise 
from the submucosa or mucosa, are firm, 


* From the Department of Laboratories, The Jewish Hospital of Brooklyn, Brooklyn, New York. ¢ Dr. Gold is 
now on active duty as a First Lieutenant in the Medical Corps, A. U. S. 
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or rubbery in consistency, usually do not 
lead to ulceration of the mucosa, and most 
frequently vary in size from 0.5 cm. to 


Fic. 1. Photograph of argen- 
taffinomas in ileum. 


2.5 cm. in diameter. The sectioned surfaces 
appear homogeneous and yellow-ochre in 
color. Local extensions into the muscularis 
and often dimpling of the serosa may be 
observed. Microscopically, they are com- 
posed of columns or small nests of poly- 


Fic. 3. Microphotograph of the tumor in the 
ileum. Note the normal crypts in the mucosa 
immediately adjacent to the tumor (hemo- 
toxylin and eosin— X 80). 


hedral cells, separated by a fibrous or 
muscular stroma. They show a remarkable 
uniformity in the size and staining reac- 
tions of both cell and nucleus. Mitotic 
figures are only rarely seen. In those that 
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are functionally active acidophilic granules 
are seen which reduce the silver salts after 
the method of Masson. This author be- 


liver. Top: Note central necrosis and 
hemorrhage in large nodule. Bottom, 
left: Note scar of previous operation 
beneath tumor nodule. Bottom, 
right: Solid metastasis. 
lieves that the stroma results from hyper- 
trophy of previously existing muscle 
bundles stimulated to proliferation by the 
presence of the newly formed tumor cells. 
Noteworthy, is the almost total absence 
of areas of necrosis in the primary tumor, 
and when present these are extremely 
minute, occur in the center of the nests and 
give the impression of acinar formation. 
The metastases reproduce both the struc- 
ture and staining reactions of the primary 
tumor. The vascularity varies from case to 
case but is usually quite abundant. 

The case herewith reported demonstrates 
all these features and testifies to the 
presence of liver metastases for many 
years, death finally occurring from an- 
other condition. 


CASE REPORT 


B. K., a female, forty-four years of age, was 
admitted to The Jewish Hospital of Brooklyn 
on October 11, 1940, because of a cough of 
two days’ duration, dyspnea, swelling of the 
abdomen and lower extremities, weakness, 
fatigue and a peculiar cyanosis of the upper 
half of the body of two years’ duration. These 
symptoms were referred to a cardiac lesion 
from which she made exitus on November 3, 
1940, and which Miilman will report. Related 
to the present discussion, however, is her more 
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rounded borders. (Fig. 1.) This extended into 
the muscularis and produced a dimpling of the 
serosa. All the tumor nodules were firm or 


remote history. In 1935, she was twice ad- 
mitted to another hospital with menopausal 
symptoms, itchiness of the skin in the absence 


Fic. 4. Microphotograph of tumor metastasis in the liver. 
Note fatty changes in the liver cords adjacent to the 


tumor (hemotoxylin and eosin— X go). 


of visible jaundice and general weakness. 
Physical examination revealed an enlarged 
liver and during her stay she had several bouts 
of fever. She refused operation on the first 
occasion but returned later for a laparotomy. 
At that time an encysted soft mass medial to 
the gallbladder was drained. The material ob- 
tained was soft, friable and structureless and 
was reported histologically as necrotic tissue. 
From the material obtained no more specific 
diagnosis could be made. A sinus tract devel- 
oped and persisted until closed surgically two 
years later. No symptoms related to the 
abdomen developed in the subsequent years. 
Her bowel habits had always been regular 
and she had never noted her stool to be black 
or blood streaked. On her last admission the 
stool on two occasions was strongly positive 
for occult blood. 

At autopsy the proximal ileum revealed six 
nodular masses contained within its wall. The 
largest measured 2 cm. and the smallest 0.2 
cm. in diameter. Four were within the sub- 
mucosa and projected into the lumen of the 
bowel with an intact mucosa covering them. 
One was pedunculated with pinpoint areas of 
ulceration in the overlying mucosa. The sixth 
nodule had a depressed center and firm 


rubbery in consistency and of a homogeneous 
yellow-brown or ochre-color in the sectioned 
surfaces. The appendix was not remarkable. 
In the mesentery of the ileum there was a firm 
spherical nodular mass measuring 3.6 cm. in 
diameter. On section it was similar in appear- 
ance to the nodules found in ileum. 

The liver weighed 1,600 Gm. and measured 
20 by 21 by 10 cm. At the inferior margin of the 
center of the right lobe there was a scarified 
construction with numerous adhesions to the 
abdominal wall and transverse colon. The liver 
also contained numerous tumor masses which 
measured up to 2.5 cm. in diameter. (Fig. 2.) 
One of these was fluctuant and presented at the 
dome of the right lobe. On section it was well 
circumscribed with a peripheral zone of yellow- 
brown rubbery tissue and a central area that 
was dark red, mushy and friable. The remain- 
ing nodules were firmer and of an ochre-color 
on section. 

Microscopically, the tumor lay within the 
submucosa of the ileum. (Fig. 3.) In some cases 
the mucosa was denuded, and in one instance 
the nodule extended into and replaced the 
muscularis. It was composed of polygonal cells 
with well defined cytoplasmic borders, faintly 
granular acidophilic cytoplasm and uniform 
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oval nuclei. These cells were closely approxi- 
mated and arranged for the most part in 
solid nests. The central portions of some were 
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usual descriptions as does the absence of 
large areas of necrosis in the primary 
growth. The argentaflilic granules are 


Fic. 5. Same as Figure 3 under higher magnification 
(hemotoxylin and eosin— X 1200). 


absent, suggesting an acinar arrangement. 
(Fig. 5.) Other areas showed a papillary ar- 
rangement with stalks of loose fibrous con- 
nective tissue bearing distended capillaries. 
Separating the islands of tumor cells was a 
stroma consisting of hyalinized fibrous con- 
nective tissue and some muscle fibers. Some 
of the cells presented dark granules within the 
cytoplasm, when stained by the technic de- 
scribed by Masson. The metastases in the 
lymph node were uniformly composed of cells 
in nests, separated by a fibrous stroma. In the 
liver, the cords of liver cells immediately 
surrounding the tumor were flattened and 
broken down. (Fig. 4.) Nests of cells similar to 
those seen in the ileum comprised the nodules 
but in some the central portion showed exten- 
sive hemorrhage and necrosis with complete 
loss of tumor structure. 


DISCUSSION 


Many of the features commonly asso- 
ciated with argentaffin tumors are dem- 
onstrated in this case. The gross and 
microscopic appearance conforms with the 


found only in a few of the tumor cells and 
is in keeping with Masson’s contention 
that this is related to the functional state 
of the cells. 

It is probable that the “liver abscess’ 
drained four years before her death was 
in fact a metastatic nodule with central 
necrosis. This is borne out by the obstinate 
character of the postoperative draining 
sinus, and the presence of similar masses in 
the liver at autopsy. Despite this prolonged 
existence of metastases and of multiple 
primary lesions no remarkably clinical 
manifestation of the disease presented 
itself in the ensuing years. The patient 
died of a cardiac disease entirely unrelated 
to the condition described and their pres- 
ence was unsuspected until found at 


necropsy. 


SUMMARY 

1. A case has been presented of multiple 

argentaffinomas in the ileum with metas- 
tases to the lymph nodes and liver. 
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2. The literature on the subject has been 


brought up to date. 


6. 
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tal muscle and other tissues of the 

lower extremity are not rare and the 
subject has been covered in several de- 
tailed reports.''?* The following case is of 
interest because an amputation of a but- 
tock was necessary for relief. 


hemangiomas of skele- 


CASE REPORT 


A twenty-nine year old woman entered the 
University of Kansas Hospitals January 14, 
1939. In 1926, at the age of sixteen years, she 
first noticed a painless enlargement in the 
trochanteric region of the right thigh. This 
mass, which was said to be a lipoma, was 
excised five years later (1931) because of per- 
sistent gradual enlargement. 

After two years (1933) there was recurrence 
of the tumor and a mass was also noted in the 
adjacent midgluteal region. These tumors 
slowly increased in size and in two years time 
(1935) became tender and painful. The pain 
was localized in the gluteal region in the begin- 
ning, but finally radiated down the posterior 
thigh, calf of the leg and into the heel. A 
second operation was performed in February, 
1938. An incision was made through the old 
scar and the patient was informed that a 
“fatty and blood” tumor was removed. 

This second operation afforded no relief 
from pain and, according to the patient, the 
mass in the buttock was still present. The pain 
progressed until the patient was bedridden 
most of the time. 

One of the authors (M. J. R.) was then con- 
sulted and attempted a third operation, 
November 15, 1938. A longitudinal incision 
was made over the tumor mass in the buttock. 
A very extensive and invasive vascular tumor 
was found in the gluteal muscles which ex- 
tended down to and encircled the sciatic nerve. 


Due to profuse hemorrhage, excision was 
deemed impossible at that time. A section of 
the neoplasm was removed and the pathological 
diagnosis from the gross and microscopic pic- 
ture was “diffuse cavernous hemangioma of 
skeletal muscle.” 

The right buttock was much larger than the 
left. There was a tender, doughy, tumor mass 
which had apparently invaded the entire 
buttock and had extended below the gluteal 
fold. The superficial veins were very much en- 
larged over the mass. 

A radical operation was planned and, with 
several suitable blood donors at hand, was 
carried out on January 15, 1939. An incision 
was made from the posterior superior spine of 
the ilium along the border of the sacrum and 
coccyx across the gluteal fold and thence 
lateralward. A large skin flap was turned back 
to expose the gluteal region. The gluteus 
maximus and medius, gemelli, pyriformis and 
obturator internus muscles were found to be 
infiltrated with a vascular tumor. These muscles 
were freed from their mesial attachments, dis- 
sected lateralward and removed in their en- 
tirtey. The mesial three-fourths of the gluteus 
minimus muscle and a considerable portion of 
subcutaneous fat were also removed. At the 
level of the gemelli muscles the tumor encircled 
the sciatic nerve and descended with it about 
three inches below the gluteal fold. The mass 
was dissected free from the nerve and was 
found not to infiltrate it at any point. The skin 
flap was then laid back and sutured in place. 

There was considerable blood loss. Five 
hundred cc. of normal saline solution was given 
by the intravenous route and 1,200 cc. of 
whole blood as transfusion during the opera- 
tion. The patient left the operating table with 
a systolic blood pressure of 60 mm. of mercury. 
She was given a transfusion of an additional 
500 cc. of blood immediately upon her return 


to bed. 


* From the University of Kansas Hospitals, Kansas City, Kansas. 
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The pathologist’s diagnosis of the material 
removed at operation was “cavernous heman- 


gioma of skeletal muscle.” 


Fic. 1. Left semilateral view showing ampu- 
tation of right buttock. 


The immediate postoperative recovery was 
uneventful and the patient left the hospital on 
the seventh postoperative day. Thereafter a 
portion of the skin flap, about one inch wide 
and six inches long, sloughed along the longi- 
tudinal portion of the incision. This healed very 
slowly and was not materially improved by an 
attempt at secondary closure. Healing was 
complete at the end of eight months and relief 
from pain was complete. 

The present appearance of the patient may 
be noted in Figures 1 and 2. The skin is ad- 
herent to the innominate bone and greater 
trochanter, but causes no discomfort except in 
sitting. This condition is relieved and the 
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cosmetic aspect improved by the wearing of 
a sponge rubber pad attached to her girdle 
which fits over the affected area. To date (No- 


2. 


Right semilateral view showing 
amputation of right buttock. 


there is no evidence of 


vember, 1940) 


recurrence. 

The functional result is excellent. The 
patient walks with a barely perceptible limp 
and swims, dances and plays tennis with no 


difficulty. 
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ew instruments 


W. Compere BAsom, M.D. 
On Orthopedic Staff, El] Paso City County Hospital 


OLES can be drilled much more 

easily with an electric drill than 

with a hand drill. Bone grafts can 
be easily and quickly removed with an 
electrically driven saw. In some operative 
procedures, a bone saw Is superior to any 
other instrument. The electrically driven 
drill and saw have a definite place in the 
surgeon’s armamentarium. There are many 
motor drill and saw sets on the market. 
Since all of them are expensive, we have 
devised the following: 


ELECTRIC MOTOR HAND DRILL 


There are numerous electric hand drills 
available for work other than surgical. 
These machines give good service and 
withstand considerable abuse. About five 
years ago we first attempted to use ordi- 
nary electric drills in our surgical work. 
The first motor functioned satisfactorily 
and withstood sterilization by baking very 
well. This motor was larger and more 
powerful than necessary. It also was a 
high speed type, consequently one of us 
(L. W. B.) began to use a small electric 
drill. (Fig. 1.) This drill turns at a low 
speed. It can be stopped during full speed 
by strong pressure of the fingers on the 
rotating chuck without danger. Even so 
it has sufficient power to operate any size 
bone drill or saw. It has a handle and can 
be held securely and in a balanced position 
for all types of work. This motor has 
functioned satisfactorily for four years in 
continuous use. 


AN INEXPENSIVE ELECTRIC DRILL, SAW AND KIRSCHNER 
WIRE DRILL GUIDE 


AND 


EL PASO, TEXAS 
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Louis W. Breck, M.D. 
Diplomate of the American Board of Orthopedic Surgery 


Three changes were necessary before 
this drill was first used in the operating 
room. First it was dismantled. The outer 
shell and metal fixtures including all parts 
of the chuck were plated with nickel. At 
the electric motor repair shop, the arma- 
ture wiring was painted with insulating 
enamel and baked in order to provide 
adequate resistance to moisture. A three 
wire cable was substituted for the con- 
ventional two-wire cord so that the motor 
could be grounded during operations. The 
dangers resulting from a short circuit were 
thus avoided. The finished product has the 
appearance of a good surgical instrument 
and can withstand steam autoclaving. 


DRILL POINTS 


These were purchased from the local 
dime store. In our experience they do not 
break as easily as the high carbon variety. 
A complete set can be obtained at an 
amazingly low price. 


SAW 


Two blades were purchased from a 
surgical supply house. One blade had a 
diameter of one and one-half inches. The 
other had a diameter of three-fourths of an 
inch. The spindles were designed for the 
motor, and a machine shop manufactured 
them exactly as we desired. 


KIRSCHNER WIRE DRILL GUIDE 


A motor driven drill point operates much 
better than a drill point which is driven 


¢ 
€ 
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manually. Therefore, an attempt was 
made to devise an attachment by which a 
Kirschner wire could be driven smoothly 
in place. The collapsible out rigger type 


Fic. 1. Photograph of the electric drill with the large and small circular saw attach- 
ments, a set of drill points, a wrench to stabilize the motor shaft when the chuck is 
being tightened. At the upper right is pictured the Kirschner wire drill guide instru- 
ment with a Kirschner wire in place. 


of guide for a Kirschner wire is at times 
cumbersome and difficult to operate in 
a small incision or near another wire. 
The following instrument was therefore 
designed: 

This instrument was made from a rod 
of iron, which was seven inches long and 
three-eighths of an inch in diameter. A 
hole one-eighth inch in diameter was drilled 
throughout its entire length. From the 
dime store, a small chuck was purchased 
and all of its parts were plated with nickel. 
Threads to match this chuck were cut on 
one end of the iron rod. On the other end 
of the rod, the diameter was reduced to 
one-fourth inch for a distance of one-half 
inch so as to adapt the rod easily to the 
chuck of the electric drill. Thus when this 
instrument is fastened to the motor, there 
is formed a long hollow shaft into which 
the Kirschner wire can be placed. The 
small chuck on the end of the rod can be 
tightened and the wire is thus firmly held. 
The average wire, when fully sunk into 
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the Kirschner wire drill guide extends 
from two to three inches beyond the chuck 
of that instrument. This small length of ‘ 
wire does not “whip” during rotation. 


In fact we usually allow the point of the 
wire to project that distance beyond the 
chuck of the Kirschner wire drill guide 
when wire is first being drilled into the 
bone. 

This Kirschner wire drill guide will also 
fit the average hand drill and can be 
operated manually if desired. 

There are three imperfections to this 
instrument: First, the Kirschner wire must 
be gripped along its shaft by the chuck. 
This part of the Kirschner wire must 
necessarily be round. Thus, if the chuck 
is not tightened firmly, it will slide around t 
the wire. If all parts of the chuck are kept 
smooth and lubricated, it will function 
satisfactorily. Second, after the wire is 
drilled in up to the chuck it is necessary 
to loosen the chuck, slip a short length of 
wire out of the instrument, and re-tighten 
the chuck if the wire must be drilled deeper 
than three inches. Third, the shaft of the 
motor has a slight degree of instability. 
During the operation of the drill point or 
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saw blades, this is not noticeable. How- 
ever, the Kirschner wire drill guide extends 
the shaft for sufficient distance to cause the 
point of the wire to form a small circle 
during rotation. If the wire point is placed 
into the tissue to be drilled and then put in 
motion, this factor likewise is unimportant. 

The small number of imperfections can 
be tolerated easily when one considers that 
the whole expense amounts to only $26.25. 
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CONCLUSIONS 


A satisfactory surgical instrument has 
been constructed from an ordinary electric 
hand drill. 

An account was given of steps necessary 
to procuredrill points and saw attachments. 

A Kirschner wire drill guide was pre- 
sented. 

The cost of the complete set was only 


$26.25. 


ANKYLOsISs of a joint or stiffness of the adjacent soft parts is due not to 
immobilization but to pathologic changes. Such changes in turn are due to 
irritation, inflammation, issue destruction, and scar formation. 

The brief exerpts in this issue have been taken from “Wounds and 


Fractures,” by H. Winnett Orr (Charles C. Thomas). 
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A POSITIVE SHOULDER LIFT FOR FRACTURED CLAVICLES 


H. C. Mastanpb, M.D. 
Fracture Surgeon to Methodist Home for the Aged 


PHILADELPHIA, PENNSYLVANIA 


N fractures of the clavicle the difficulty 


has been the inability to lift and hold 
the shoulder in the up, out and back 


to engage in the appropriate holes in the 
axillary piece. 
The elements of this instrument are a 


Fic: 


position necessary to bring the bone ends 
into apposition. It is quite apparent that 
to accomplish this purpose the lifting power 
must rest upon an unyielding base. 

The device illustrated possesses those 
factors that will permit practically an 
anatomical apposition of the bone ends. 
The fundamental feature is the placement 
of a metal ring fitted to the individual 
diagonally around the thorax cage of the 
affected side. This ring is composed of two 
semi-elliptical pieces. They can be shaped 
by hand to fit a thin or stout person. The 
axillary piece has holes uniformly spaced 
along its length. The shoulder piece has 
screw pins rivetted on its ends. These are 
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1, strap hook; 2, universal angle splint; 3, lifting straps; note position under the 
connecting links and around the splint troughs. 


chest ring, a strap hook with two straps 
attached and a universal angle splint. 

In assembling this instrument the ax- 
illary semi-elliptical ring is laid comfort- 
ably high in the axilla with the ends 
pointing to the opposite shoulder. The 
shoulder ring piece is placed in the angle 
of the neck with the ends overlapping the 
ends of the axillary piece. The particular 
holes on the axillary piece with which the 
screw pins on the shoulder piece mate are 
noted. The ring pieces are now removed 
and the posterior overlapped sections are 
connected. The screw pin is inserted in 
the mating hole and a nut holds it secure. 
The other end is bound with adhesive 
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plaster. The anterior overlap is not con- 
nected at this time as it is left open to 
spring the ring into position on the chest. 
The strap hook is inserted in that hole in 
the axillary piece which will give the cor- 
rect directional lift to the shoulder. 

Except for the anterior overlapping 
portion the ring is padded with a strip 
of felt held on with an artificial leather 
bandage. The anterior overlapping ends 
are opened to permit springing of the ring 
into position on the chest. The anterior 
overlap is now connected as was done 
posteriorly. The padding is then completed 
on this: ection. The ring is coated with 
petrolatum. 

The universal angle splint is angulated 
and the connections screwed tight to hold 
the arm in the Velpeau position. It is 
padded and held to the arm and forearm 
with adhesive plaster bands. 

The lifting straps from the hook are 
passed to the inside of the connecting 
links of the splint and around the medial 
sections of the arm and forearm splint 
troughs. 

The shoulder is now raised to the cor- 
rect position and so held with the lifting 
straps. 

Should there be any uncorrected uplift 
of the clavicle, it can be brought into place 
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with a padded plate held down with 
adhesive bands attached to the ring front 
and back. 

In a separation of the clavicle from the 
acromion process this instrument is of 
outstanding value. The plate laid over the 
clavicle and drawn with adhesive straps 
to the ring holds the clavicle against the 
upheld shoulder in permanent apposition 
with the acromion process. 

The following are the specific features 
of this instrument: (1) The weight of the 
arm is held up with no drag and no dis- 
comfort. (2) Moderate movement of the 
shoulder joint is permissible during the 
treatment. (3) The instrument moves 
synchronously with respiration, thus main- 
taining the positional relations of the parts. 
(4) Body movements are not restricted. 
(5) There is no injurious trespass upon 
vessels or nerves. (6) With a properly 
placed lift of the shoulder, the bone ends 
come into practically anatomical apposi- 
tion. (7) Particularly in acromioclavicular 
separations the two bones can be brought 
into and held in fine contact. (8) The 
instrument may be of service in fractures 
of the scapula. 

Almost needless to say, for best results, 
fracture deformity reductions are emer- 
gency propositions. 


Selected Book Reviews 


WO outstanding works that are “musts” for medical stu- 

dents and a majority of practitioners, are Alfred C. Beck’s* 

“Obstetrical Practice’’ and Henry A. Christian’st ‘The 
Principles and Practice of Medicine.” 

The first edition of Beck’s “Obstetrical Practice” was published 
in 1935 and was reprinted in 1936. It enjoyed an instantaneous 
success. We personally know of a medical student of one school who 
visited a student of another school. This student had Beck’s book 
and the first student was so impressed he bought a copy. In two 
weeks’ time half of his classmates owned copies. In 1939, the second 
edition came out. This was reprinted in 1941. In 1940, the first 
Portuguese edition was published. And now we have an enlarged 
and in many parts, a rewritten third edition. 

For nearly thirty years Beck has had the reputation of being one 
of the great obstetrical teachers. There are many kinds of obstetri- 
cians; there is the man who is a “‘book and/or research”’ obstetri- 
cian. As a clinical worker usually he leaves much to be desired. 
We know of a late obstetrician, famous throughout the civilized 
world, who made you wince when he attempted to do a low forceps 
extraction. Then there is the man who has Iittle scientific back- 
ground or a thorough basic training, but who, nevertheless, has what 
we call “‘good hands.” He is expert in doing a podalic version, con- 
verting an impacted face into a vertex or one of the various methods 
of cesarean section. Some can impart knowledge and some are mute 
on this score. Dr. Beck combines all three of these men. He can 
and does teach; he has the scientific background and knowledge, 
and he is a skillful operator. In addition, he wrote the book first 
hand and, ever keeping the student in mind, fashioned it to fit his 
needs. 


* Obstetrical Practice. By Alfred C. Beck. m.p. Third Edition. Baltimore, 1942. 
Williams & Wilkins Company. Price $7.00. 

+ The Principles and Practice of Medicine (Originally by Sir William Osler). By 
Henry A. Christian, M.p. Fourteenth Edition. New York, 1942. D. Appleton-Century 
Company. $9.50. 


156 


» 
i 


BOOK REVIEWS 157 


In many instances previous chapters have been rewritten and 
brought up to date. The arrangement is logical and practical. The 
drawings are outstanding and are a great aid to the text, and these 


Fic. 1. Three figures from a series of twenty-four drawings which summarizes the L.O.A. 
mechanism. (Figures 202, 203 and 204 in Beck’s “Obstetrical Practice.” Williams 
& Wilkins Company.) 

drawings are different, inasmuch as Dr. Beck has devised a new 
method for the use of color. There are seven chapters on operative 
obstetrics. We learn the proper way to prepare the parts for a 
cesarean operation under local anesthesia, various technics of 
cesarean section are given in detail, as are the Porro operation and 
the Waters procedure. This book now has grown to 938 pages; there 
are a 1,064 illustrations, a bibliography at the conclusion of each 
chapter, and an ample index. 

The publishers are to be commended for offering this textbook 
at a remarkably low price. Many outstanding men who know values 
and know what they are talking about declare Beck’s “‘Obstetrical 
Practice” the best work of its kind to date in the English language. 


Fifty years ago William Osler wrote his “‘ Principles and Practice 
of Medicine.” Naturally such an outstanding work would continue 
after its creator had passed on. First, Thomas McCrae was the 
editor who carried on from edition to edition, and then Henry A. 
Christian occupied the chair. Both worked with Osler in their early 
days; both have been leaders of medicine in their own right; each 
of them incorporated his own knowledge and personality and kept 
the work alive and up-to-date. This edition, celebrating its semi- 
centennial (1892-1942), is no longer truly Osler’s or McCrae’s or 
Christian’s volume, but an accepted standard work by Osler, 
McCrae and Christian. 
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“The text remains in a large measure the portraiture of disease 
as it has been observed by three authors against a background of 
publications embodying the periodic advances in medical knowledge 
made by medical men the world over.” 

This edition was published to bring up to the minute the many 
new methods, agents and important new material that goes hand in 
hand with medical progress. 

This the fourteenth edition (1,475 pages, a working bibliography 
at the end of each chapter, and a more then adequate index) goes 
into the later methods of treatment, especially chemotherapy, 
increased emphasis is placed on the functional aspects of medicine, 
the subjects are rearranged into more logical sequence, epidemiology 
is stressed, necessary pediatric considerations are included, and 
newly identified diseases are discussed. 

Dr. Christian has done a marvellous book. After all, this work 
needs neither introduction nor a review in the ordinary sense of the 
word. It is a recognized medical classic and Dr. Christian in keeping 
it one of the great medical classics has made for himself a name that 
will go down the years when all who now walk upon this earth will 
have departed. 
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e@ Adaptic—the rubberless bandage with the elastic weave— 
is economical because it can be used over and over again. 
Stretches to almost twice its length and STAYS STRETCHABLE 


even after many launderings because each washing renews 
its elasticity. Light, flexible, comfortable. Provides desirable 


compression and firm support. 2”, 214”, 3”, and 4” widths— 


all 3 yards long, unstretched. 
When an adhesive elastic bandage is required, Elastikon is recommended. ; 
ORDER FROM YOUR DEALER ; 


BANDAGE 


NEW BRUNSWICK, N. J. CHICAGO, Itt. 
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THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America.) 


ROENTGENOLOGY 


A comprehensive review of the physics and higher 
mathematics involved, film interpretation, all stand- 
ard general roentgen diagnostic procedures, methods 
of application and doses of radiation therapy, both 
x-ray and radium, standard and special fluoroscopic 
procedures. A review of dermatological lesions and 
tumors susceptible to roentgen therapy is given, 
together with methods and dosage calculation of 
treatments. Special attention is given to the newer 
diagnostic methods associated with the employment 
of contrast media, such as bronchography with 
Lipiodol, uterosalpingography, visualization of 
cardiac chambers, peri-renal insufflation and myelog- 
raphy. Discussions covering roentgen departmental 
management are also included. 


Plastic Reparative Surgery 


The course comprises examination of patients; tests, 
models and photographs; diagnosis and selection of 
method of correction; the properties of various 
orders of skin grafts and variance in their applica- 
tion; bone, cartilage and nerve grafts; readjustments 
and replacements; fresh wound treatment; pre- 
operative care; anesthesia; operative procedures; 
wound closing and minimum scar; follow-up and 
infection problems; keloids. The course covers the 
field of correction of disfigurements and replacement 
of traumatic loss and congenital deficiency. Exposi- 


tion of cases, lectures and cadaver demonstrations. 


FOR INFORMATION ADDRESS 


MEDICAL EXECUTIVE OFFICER, 345 West 50th Street. NEW YORK CITY 


COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


(In affliation with COOK COUNTY HOSPITAL) Incorporated not for profit 


Announces continuous courses 


SURGERY—Two Weeks Intensive Course in Surgical 
Technique starting April 19, May 3, 17, and 31, 
and every two weeks throughout the year. 


MEDICINE—Two Weeks Intensive Course starting 
June 7. One Month Course in Electrocardiography 
and Heart Disease starting the first of every month, 
except August. 


FRACTURES & TRAUMATIC SURGERY—Two 


Weeks Intensive Course starting June 14. 


GYNECOLOGY—Two Weeks Intensive Course start- 
ing June 28th; Clinical and Diagnostic Courses. 


OBSTETRICS—Two Weeks Intensive Course starting 
April 19. 


OPHTHALMOLOGY—Two Weeks Intensive Course 
starting September 13. Course in Refraction 
Methods starting May 3. 


OTOLARYNGOLOGY—Two 
Course starting September 27. 


Weeks Intensive 


ROENTGENOLOGY—Courses in X-ray Interpreta- 
tion, Fluoroscopy, Deep X-ray Therapy every 
week. 


UROLOGY—Two Weeks Course and One Month 


Course available every two weeks. 


CYSTOSCOPY—Ten Day Practical Course every two 


weeks. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 


Teaching Faculty—Attending Staff of 


COOK COUNTY HOSPITAL 


Address: Registrar, 427 South Honore Street, Chicago, Illinois 
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From tests springs lete, and costly tests 
which only a § ze rato ‘qualified to make... tests far 


beyond the capacities of the average hospital, and too expensive and time-consuming 


for practicability in even the largest institutions. At Baxter, where the one task is to pro- 
duce solutions and accessories for safe intravenous therapy, such essential tests are routine 
—the chemical, bacteriological, biological verifications which alone can prove the purity, 
sterility, and pyrogen-free qualities of every liter of intravenous solution produced in 
the four Baxter Laboratories. The assurance of safety guaranteed by these Baxter tests — 
21 tests and inspections ranging from qualitative and quantitative chemical analyses to 
biological tests with laboratory animals— is a major contribution to the confidence of 


the doctor and the hospital in the safety of their intravenous therapy. 


PRODUCTS OF 


BAXTER LABORATORIES 


Glenview, Illinois « College Point, New York * Acton, Ontario * London, England 
PRODUCED AND DISTRIBUTED IN THE ELEVEN WESTERN STATES BY DON BAXTER, INC., GLENDALE, CALIFORNIA 


Distributed east of the Rockies by 


AMERICAN HOSPITAL SUPPLY CORPORATION 


CHICAGO ee NEW YORK 
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Physicians agree, ‘Habit Time” is the 
best corrective measure in treating con- 
stipation. 


As an aid in establishing ‘‘Habit Time” 
Petrogalar has long been favorably 
known. 


An aqueous suspension of mineral oil, 
Petrogalar adds unabsorbable fluid in the 
colon. Brings about comfortable elimina- 
tion with no straining . . . no discomfort. 


Unlike plain mineral oil, Petrogalar sup- 
plies moisture . . . retains moisture... 
counteracts excessive dehydration. 


Supplied in 5 Types 


Petrogalar Laboratories, Inc. 
Chicago, Illinois 
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Miscibility and even dissemination are as- 
sured by the fine division of suspended oil 
globules. 


Petrogalar is pleasant to take. It may be 
thinned with water, milk or fruit juices. 


Five types offer latitude of choice in treat- 
ing a wide range of conditions. 


Try Petrogalar on your next group of 
patients. 


*Reg. U. S. Pat. Off. Petrogalar is an aqueous 
suspension of pure mineral oil. Each 100 cc. of 
which contains 65 cc. pure mineral oil suspended 
in a flavored aqueous gel. 


Potrogalar 


Promotes ‘‘Habit-Time’’ of Bowel Movement 
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VITALLIUM 


SURGICAL APPLIANCES 


TRADEMARK REG. U. S. PAT. OFFICE 


The only t1ue Cobalt-Chromium 
alloy being used in bone surgery 


TALLIUM nails, screws, 
plates, hip caps and special appli- 
ances have an authentic operative 
and clinical success that is without 
parallel in the internal fixation of 
fractures. 

Order through your dealer 


*Campbell, W. C. and Speed, J. S., Annals of Surgery, 
110-1. July, 1939. + Berry, H. C., Journal of Arkansas 
State Dental Association, 10-2. June, 1939. + Strock, A. 
E., American Journal of Orthodontics & Oral Surgery, 
25-5. May, 1939. + Doherty, W. B., American Journal of 
Ophthalmology, 22-4. April, 1939. + Smith-Petersen, M. 
N., The Journal of Bone & Joint Surgery, 21-2, April, 
1939. + Claflin, R. S., American Journal of Orthodontics 
& Oral Surgery, 25-1. January, 1939. + Hopkins, H. H. 
and Zuck, F. N., Medical Bulletin of Veterans’ Adminis- 
tration, 15-3. January, 1939. + Venable, C. S. and Stuck, 
W. G., Journal of American Medical Association, 11-15. 
October 8, 1938. 


AUSTENAL LABORATORIES, Ine. 
NEW YORK CHICAGO 


of sphygmomanometry 


.. . EXCESSIVE RATE OF FALL 


Lifetime 


Get the FACTS and you will 


buy a Lifetime Baumanometer 


It is common practice to increase pressure in the cuff in 
steps of approximately 10 mm. until the radial pulse 
disappears. Pressure is then increased 20-30 mm. to 
determine complete closure of the artery. It is common 
knowledge that should the rate of fall exceed 2-3 mm. 
per second, a lag error may result, even in a properly 
constructed mercurial instrument ... but the possibility 
of an even greater error is introduced in any type 
apparatus with an excessive rate of fall, for by just 
missing a beat, a drop of 5-10 mm. may take place 
before the succeeding heartbeat is heard. Proper 
technique calls for a 2-3 mm. per second rate of fall 
of the indicator. Therefore, controlling the release of 
pressure is of paramount importance in accurate blood- 
pressure taking. 


The inherent accuracy which is built into every in- 
dividually calibrated Lifetime Baumanometer is at the 
disposal of all who demand consistently accurate 
bloodpressure readings. Any lag error caused by 
pressure compensation is readily avoided by keeping 
the rate of fall within the prescribed 2-3 mm. per 
second. The Baumanometer Air-Flo Control Valve 
facilitates accurate control in this important phase. 


W. A. BAUM CO., INC. NEW YORK 
ORIGINATORS AND MAKERS OF BLOODPRESSURE APPARATUS EXCLUSIVELY 
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A ABDOMINAL OPERATIONS 
TRENDELENBURG POSITION 
SACRAL OPERATIONS 
Described in the May, 1942, issue, Surgery, Gynecology and Obstetrics, pages 948-955. Surgical Clinics 
of North America, December, 1942. Designed by Wm. T. Lemmon, M.D., Jefferson Hospital, Philadel- 
phia, used in a large variety of over 3000 operations. Can be used on any operating table. 
Interesting reprint describing the technique and equipment sent on request 
MADE AND SOLD BY 
THE GEORGE P. & SON COMPANY 
Arch & Twenty-third Sts. Pp I L LI I | G Philadelphia, Pa., U.S. A. 
With the use of the Frac-Sure units, these 
fractures may be treated without any inci- 
sion, and immobilized without use of plas- 
ter, leaving both hip and knee free so v 
that the patient may be fully dressed and 
crutch ambulatory. Firm fixation of pins 
securely maintains immobilization, pre- ® 


venting angulation, refraction, or separa- 
tion of fragments. 


Booklet on fracture technic and equipment furnished 
on request. Note to Military and Civilian Defense 
Hospitals: Technicians available for servicing and 
demonstrating Universal Frac-Sure Equipment with- 
out cost or obligation. 


Sole Manufacturers and Distributors 


The TOWER COMPANY Inc. The TOWER COMPANY 


DISTRIBUTORS Inc. 


HOME OFFICE 
1908 Western Ave. 120 S$. La Salle Bidg. 
Seattle, U.S. A. Chicago, Illinois 
MAin 4443 11 West 42nd Street 


New York City, N. Y. 


Cable Address ‘‘TICSEATTLE”’ 


Manufacturing and Research Specialists in Fracture Equipment 
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BUT IT’S SIMPLER TO WRITE... 


Whites Teo Capsules 


—and thus prescribe for your patient 
every major vitamin, including all 
those clinically established, in 
amounts that provide a good “safety 
margin” above adult Basic Daily 
Requirements.* 


In cases of increased nutritional 
need (hyperthyroidism, pre- and 
post-operative states, and similar 


Usual dose: One capsule a day. 


conditions of “stepped-up” metab- 
olism), White’s Neo Multi-Vi Cap- 
sules afford a sound, scientific sup- 
plement—without wasteful extrava- 
gance of potency beyond the average 
patient’s ability to assimilate or 
utilize. This rationality of formula 
effects an economy to patient that is 
as notable as it is welcome. Your 
pharmacist can substantiate this fact. 


Supplied in bottles of 25, 100, 


500 and 5000 capsules. White Laboratories, Inc., Newark, N. J. 


*Promulgated in regulations of Food and Drug Administration, 1941. 
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Whites 
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you COULD WRITE out THE FORMULA 
Vitam A 5000 Unule 
Vitamin 500 us Unite 
mg. 
| | my 
Cale my 
name QO my 
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asier raftsmen 
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HASLAM is more than a name on a fine Surgical Instrument. 


The way they are made is as Individual as the Surgeon who 
uses them. 


FRED HASLAM & CO., INC. 
83 Pulaski St., Brooklyn, N. Y. 


Backed By 
73 Years of 
Research... 


CHAMPION 


Moisture and Serum Proof 


SILK SUTURES 


+ Due to 73 years’ continuing research, Champion Sutures rank with the finest sutures in the world today. 
This is attested by their widespread acceptance on all fighting fronts in the present war. In virtually all 
parts of the globe, Champion Sutures are aiding greatly in the rehabilitation of the Nation's wounded 
Soldiers, Sailors and Marines. Luckily, there will be adequate supplies of Champion Sutures available 
for civilian use throughout the duration. Free operating lengths will be gladly furnished on request. 


N Th Free from absorption of germs. Fine diameters with greater strength permit the 
ote Inese Non-acid. Non-irritating. use of smallez sizes, resulting in lessened trauma. 
Advantages: Benign to tissue. Maintain strength. 


Does not adhere to skin or tissue. Withstand repeated sterilization. 
Made in 15 sizes—a size for every type of surgery. 


\—GUDEBROD BROTHERS SILK CO., INC. 


12 SOUTH 12TH STREET, PHILADELPHIA 
Boston New York Founded 1870 Chicago’ Los Angeles 
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The base of the 


barrel is flared #4 


UN your finger down the barrel of a 
B-D Syringe. At the base of the barrel 
the walls bulge slightly. This flared-out 
barrel base eliminates the last grindin : 
score-mark on the inside of the ‘katie — 
which caused so many bases to pop off at B-D PRODUCTS 
the slightest provocation. Made for the Profession 

Now, when B-D barrels are ground, the grinding tools go off 
into space at the base of the barrel, leaving no final score-mark to 
promote premature breakage. 

This is another manufacturing detail that saves money for pro- 
fessional users. It is another example of precise manufacture, the 
ultimate object of which is professional preference based on satis- 
factory experience. 


B-D Syringes 


YALE MEDICAL CENTER LUER-LOK 
OF SPECIAL OF EXTRA STRONG TIP 


RESISTANCE GLASS “PYREX’ LOCKS WITH B-D NEEDLES 


Becton, Dickinson & Co., RUTHERFORD, N. J. 
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Before the thread breaks 


HEN the thin thread of 
life is taut and fraying, nu 
merous physicians find a respira- 


tory stimulant of the first order in 
LOBELIN-BISCHOFF 


Acting primarily upon the respira 
tory center, LOBELIN-BISCHOFF 
lowers the CQOz2 threshold so that 
the center is able to transmit im 
pulsestothe respiratory apparatus. 

LOBELIN BISCHOFF 1s indicated 


whenever a respiratory emergency 


* arises. Its worth is supported by a 
ERNST co., INC. 
wealth of laboratory and clinical 


IVORYTON - CONNECTICUT experience. Write for literature. 


PRE-WAR 


| Quality 
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Tce "COMMON CARRIER’ 
for your PRESCRIPTIONS 


Whenever you need a pleasant-tasting vehicle for your pre- 
scriptions which will at the same time provide B: therapy, think 
of Lixa-Beta. This “common carrier” will mix readily with soluble 
or insoluble or oily drugs. It has a greater solvent range than 
water alone, alcohol alone, or any fixed mixture of the two. A 
special suspending agent in Lixa-Beta quickly emulsifies oily 
substances and masks the objectionable taste. @ Apart from its 
exceptional miscibility and compatibility as a vehicle, Lixa-Beta 
contains an adequate amount of Vitamin Bi—2664 U.S. P. Units 
to the fluidounce. One or two teaspoonfuls provide the daily main- 
tenance dose. (If you have not yet become acquainted with 
the possibilities of Lixa-Beta for B: therapy and as a vehicle for 

numerous drugs, let us send you descriptive 


LIXA-BETA literature as well as a trial supply. Write 
to our Department of Professional Service. 


WILLIAM R. WARNER & CO., INC., 113 WEST 18th ST.. NEW YORK CITY 
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A CARDINAL FACTOR IN EFFECTIVENESS 


@ Physicians are in agreement on the importance of the acceptability of a contraceptive method to the 


patient and her husband. Any feature of a method found unfavorable by a wife or husband 


may result in disuse of the method, or abandonment, with consequent loss of efficiency. The problem 


of acceptability has received particular attention in the formulation of Ortho-Gynol. 
«<<, .The method ... must... find favor in the hands of the user 

to insure adherence to the method and avoid partial use or 

discontinuance. Acceptability to the patient seems to be 


a cardinal factor in any family planning program.” 
COPYRIGHT 1943, ORTHO PRODUCTS, INC., LINDEN, NEW JERSEY 


*Human Fertility, Volume 6, No. 6, Page 168, December 1941 
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SAVINGS 


for you and your patients 


Ciba again drastically 
reduces prices of 

THE PURE SYNTHETIC Y 

CORPUS LUTEUM HORMONE 


* 


HE wide popularity and extensive use 

enjoyed by Ciba’s corpus luteum hor- 
mone products, LUTOCYLIN* and 
LUTOCYLOL* during the past four 
years makes it possible to reduce prices 
sharply. Successfully used in the treat- 
ment of habitual or threatening abortion, 
functional meno-metrorrhagia, dysmen- 
orrhea and chronic cystic mastitis. These 
products are now within the means of all 
classes of patients. 


For maximum effect and. econom y prescribe 


-LUTOCYLIN’ save up to 34% 


progesterone 


iministration. 


LUTOCYLOL' ‘Save 50% 


pr yesteror 
orally active progestational substance 
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